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The height of this artificial waterfall is but a few feet lees than that of Niagara Falls, 


The Spillway of the Croton Dam, With One Inch of Water Flowing Over. 





The Fine Stee! Arch Spanning the Spithway of the Oroten Dam. 


MAXIMUM ECONOMICAL STORAGE CAPACITY OF CROTON WATERSHED.—[See page 869.) 
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FRESIDENT ROOSEVELT ON THE CONSERVATION OF 
OUR NATURAL RESOURCES. 

The publication on another page of this issue of some 
»hotographs which show very dramatically the extent 
resources are being depleted in 
relation 


to which our natural 
a certain section of the South, has a timely 
to the recent remarkable gathering of Governors at the 
White House, and the able address made by President 
Roosevelt on this, “the weightiest problem now 
In his opening words the President drew 
fact that, when the founders of this 
Independence Hall, the 
commerce hac not fundamentally changed 
they were when the Phenician traders first sailed the 

In the interim, however, 


before 
the nation.” 
attention to the 
conditions of 
from what 


nation met at 


waters of the Mediterranean 
our knowledge and use of our natural resources have 
increased a hundredfold, and the resulting growth of 
this nation has been due mainly to the rapid develop- 
ment and, that it rapid 
destruction of our natural resources.” 


‘alas should be said, to the 

One of the pronounced national traits of the Ameri- 
ean people is their appreciation of, and pride in, the 
vest extent of their country and its supposedly “iliimit- 
It has been our frequent that, 
within our fertile lands 
capable of supporting all of the people who might feel 
drawn to make this country their home; and yet it is 
& faet that to-day, outside of that which may be ren- 
dered fertile by irrigation, there is but little agricul- 
tural land remaining unovcupied. “We began with an 
nnapproached heritage of forest; more than half the 
began with coal fields more ex- 
other nation, and with iron 


able” resources. boast 


borders, were to be found 


timber is gone. We 
tensive than those of any 
ores regarded as inexhaustible; yet many experts now 
@eclare that the end of both iron and coal is in sight 

The enormous stores of mineral oil and gas are largely 

gone, We began ‘with soils of unexampled fertility; 
yet we have so impoverished them by injudicious use 
and by failing to check erosion, that their crop-produc- 
ing power is diminishing.” 

No thovghtful mind, in its contemplation of the 
phenomenal growth of this country, will deny that it 
is due largely to.the overlavish use of our resources, 
and that the migratfons of our pioneer people, in their 
dépletion of the naturel wealth of the country, have 
been not unlike the flight of a swarm of locusts across 
& fruitful lapd. We have eaten up our capital with 
the lavish prodigality of a youthful and thoughtless 
heir to some rich and suddenly-inherited estate. The 
time has, indeed, come to “Inquire seriously what will 
happen when our forests are gone; when the coal, the 
irom, the oil, and the gas are exhausted; when the 
golf shall have been still further impoverished and 
washed inte the streams, polluting the rivers, denuding 
the fields, and obstructing navigation.” 

Happily, the nation as‘a whole is at last awakening 
to a realization of the vital importance of this ques- 
tian, and there are many signs that, if judicious legis- 
lation be proposed, looking to the conservation of our 
hatural resources for the benefitvof the State as against 
the individual, of succeeding generations as against 
fhe presont individual holders, ft will receive the sup- 
pert of powerful majorities both in the State and Fed- 
ers! legislative bodies. The President made reference 
to recent instances of legislation which show that 


the nation is coming to a realization of the true sig- 
nificance of this question, 


The first of these was a 
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rendered by the Court of 


this 


judicial decision Supreme 
March 


tions as to the right of the Legislature to restrict the 


Maine on 10. of year, in response to ques- 


eutting of trees on private lands, with a view to the 
prevention of droughts and floods, the preservation of 
the natural water supply, and the prevention of ero- 
The 
opinion of the Maine Supreme Bench upholds the prin- 
ciple that the of the individual are 
subordinate to the rights of the community, and that 
land derived originally from 


sion, with its consequent silting up of rivers 


property rights 


the waste of wild timber 


the State, involving as it would the impoverishment 
of the State and its people, thereby defeating one 
great purpose of the government, may properly be 


Furthermore, the 
New 
been sustained by 
the Supreme Court of the United States. On April 6 
of the Holmes said: “The 
State as quasi-sovereign and representative of the in- 


State restriction 


and 


prevented by 
Court of 
adopted a similar view, which has 


Errors Appeals of Jersey has 


present year Mr. Justice 
terests of the public, has a standing in court to protect 
the atmosphere, the water, and the forests within its 
dissent of the 


irrespective of the assent or 


land 


territory, 


private owners of the most immediately con- 
cerned,” 

That the principles thus enunciated are not in any 
sense Utopian, but, on the contrary, are perfectly prac- 
ticable, results which have fol- 


lowed government 


is shown by the good 


control in some foreign countries, 
instances of which are given in the article on “Forest 
Destruction and the Erosion of Arable Land,” already 
referred to as published on another page of this issue. 

eS 

SAFETY OF THE BLACKWELL’S ISLAND BRIDGE, 

It was inevitable, when the chords (the bottom 
compression members) of the Quebec Bridge failed, 
letting the whole structure collapse into the river, that 
similar compression 
built on the 


the question of the security of 


members in other large bridges same 


principles of design should be raised, and a certain 
anxiety aroused as to the safety of 
The Quebec Bridge enormously 
structure; but it is not generally known that 
cantilever bridge that is 
that is the 
East River in 


10% tons per 


amount of these 


structures. was an 
heavy 
great 
fallen bridge, 


one other 
heavier than the 
Blackwell's Island 
this city The Forth Bridge 
linear foot; the Quebec Bridge, 13 tons per linear foot; 
and the Blackwell's Island Bridge, 1314 tons per linear 
foot. 

The chord Quebec 
failed consisted of four flat webs, or diaphragms, each 
plates riveted together, the webs 
hori- 


there is 
and new 
Bridge across the 


weighs 


members of the Bridge which 


made up of several 
being in vertical planes and held together by a 
zontal trussing of light angles, riveted along their top 
As we have already shown in this 
journal, the chords failed this latticing 
not sufficiently strong to hold the four webs in their 
proper planes. The latticing torn asunder, and 
the webs, bending laterally out of line, were buckled 
into the form of a huge letter S. The chord failed 
under a load of 18,000 pounds to each square inch of 
section in the webs. The Royal Commission that in- 
vestigated the disaster built a chord member that was 
one-third the size of the Quebec Bridge member, but 
was in other respects exactly identical. It was placed 
in a testing machine, and loaded until it failed in ex 
actly the same way as the Quebec chords, and faile 
moreover under exactly the same load of 18,000 pounds 


and bottom edges. 


because was 


was 


to the square inch. 

It is universally accepted by engineers that the 
chords collapsed because of the insufficient means pro- 
vided to hold the web members in true line. 

Now, to return to the Blackwell’s Island Bridge. 
Before former Bridge Commissioner Lindenthal went 
out of office, plans had been completed for this bridge, 
which called for chord. members 60 inches in depth, 
¢onsisting of three leaves, or held firmly in 
pesition by a continuous top steel cover piate, extend- 
Ing over the full width of the chord and throughout 
its whole length. There was further reinforcement 
consisting of latticed trussing on the bottom face of 
the chords; and were still further insured 
against lateral deformation by riveting them to the 
steel plate floor of the bridge. On the next Commis- 
sioner taking office, it was decided to add two more 
railway tracks to the bridge, and, of course, the addi- 
tion of this large amount of extra weight necessitated 
a recalculation of the stresses. In the new plans the 
live load, it is alleged, was raised from 12,600 pounds 
per linear foot to 16,000 pounds, and the dead load, 
it is further alleged, was raised from a total of 
84,000,000 pounds to 103,000,000 pounds. To provide 
for this rdditional weight, a corresponding increase 
was made in the section of the various tensional and 
compression members throughout the bridge. 

Unfortunately, as it seems to us, a radical change 
was made in the design of the bottom chords. The 
excellent arrangement of a continuous cover plate (we 
have always urged the use of cover plates in place 
of the unreliable latticing in large members of this 
kind) was rejected in favor of a four-leaved bottom 


webs, 


they 
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chord, broadiy similar to that in the Quebec Bridge. 
Unfortunately, it was decided to construct this bottom 
chord in two sections, latticing together each pair of 
leaves independently, and then tying the two halves of 
the chord together by means of flat tieplates, space@ 
Also the 
steel floor was not riveted to the chords, and the latter 
was deprived of the great stiffness thus afforded. Now, 
two halves 
made the work of manufacture and handling simpler 


at intervals, between the two inside leaves. 


while this separation of the chord into 
for the bridge company, it seems to us that it was the 
worst possible change that could have been made for 
the safety of the bridge. The construction is not even 
as good as that adopted in the Quebec Bridge; for in 
those chords the lattice trussing did extend the full 
width of the secured all the additional} 
strength due to this width; whereas in the Flackwell’g 
Island Bridge each system of latticing extends across 
5 one-third the width of the whole chord, 
or say about 2 feet; and any graduate of a technical 
night school will understand that the stiffness of two 
trusses each two feet in depth, added together, does not 
appreach that of a single, unbroken system of trussing 
having a width of over five feet. It is true the length 
between chord pins is less in the Blackwell's Island 
Bridge, but this is offset by the fact that the webs in 
the Blackwell's Island Bridge are composed of thinner 
plates and connected by fewer stitch rivets. 

This faulty construction is’ only one of many evi- 
dences of a grave defect in our system of bridge con- 
struction as such, namely, that convenience of shop 
construction and considerations of cheap cost are per- 
mitted to exert too controlling an influence upen the 
whole design of the bridge itself. 

The Quebec Bridge chords failed under 18,000 pounds 
to the square inch. They measure in exterior diam- 
eter 5 feet by 5 feet 6 inches, and the latticing ex- 
tended the full width of the chord. The Blackwell’s 
Island chords measure only 4 feet by 5 feet 10 inches 
in extreme diameter; the latticing extends unbroken 
over a width of not more than two feet, and yet the 
stress per square inch is to he 2,000 pounds greater 
than that under which the Quebec Bridge failed, or 
20,000 pounds total. 

Now the Screnriric AMERICAN has no desire to play 
the part of alarmist in this matter; yet we do with- 
out hesitation state that the above conditions are so 
serious as to call for a most thorough investigation of 
the actual stresses now existing, and that will exist 
when the bridge is under its maximum possible load, 
In view of what has transpired in the Quebec Bridge 
investigation, we that it is the duty of the 
authorities to reinforce the bottem chord, and probably 
some of the other main compression members, before 
the bridge is open to the public. This reinforcement 
should take the form either of a continuous cover plate, 
or, if that be impossible, of longi- 
tudinal internal diaphragms built in between the chord 
leaves. It will, of course, be impossible to cover-plate 
the whole width of the chord, since this would involve 
the temporary removal of the present latticing, a step 
which, under the existing heavy dead load, would 
mean the collapse of the chord. It may be possible, 
however, to replace the present tie-plates between the 
two inner leaves by a continuous thus 
insuring that the’two independent systems of latticing 
shall act as one. In addtion to this, it would be pos- 
sible to rivet heavy stiffening members along the out- 
side leaves at their middle depth. 

But after all said and done, the first fact to be 
ascertained’ is just what is the compressive value of 
this form of divided chord. ‘This could be accom- 
plished by actual tests with models. as was done by the 
Royal Commission in their investigation of the Quebec 
Bridge disaster. In fact, without such a test, it is 
impossible to tell whether this chord would fail with 
16,000, 20,000, or even 30,000 pounds to the square inch. 
There is absolutely no record of tests which throw any 
clear light upon its bearing value. 


chord, and 


only about 


believe 


some system of 


cover-plate, 





A CITY OF TOWERS, 

The economical advantages which result from the 
construction of office tower buildings, such as the 
Singer and the Metropolitan, which are how under 
construction in this city, make it certain that unless 
restrictive legislation be enacted, buildings of this 
character will continue to be put up just as fast as 
the owners can find the necessary capital and see # 
sure prospect of adequate financial returns. The chief 
objection to such buildings lies, of course, in the fact 
that they shut out light and air from adjoining prop 
erty; and the conviction is steadily growing that the 
question should be made one of careful legislative con- 
trol. The best discussion of this really very vital sub 
ject is that by Mr. Ernest Flagg in the American Archi- 
tect, where he sums up his proposal for control] -and re 
striction under four propositions. First: He would 
limit three-quarters oi the area of every plot to @ 
building height not to exceed once and a half the” 
width of the street on whieh it faces, with a maximum 
height of one hundred feet. Secondly: He would have — 
no limit of height for the remaining quarter of the p 







































8. 


idge. 
ittom 
ir of 
es of 
aced 
» the 
atter 
Now, 
alves 
ipler 
; the 
> for 
even 
rin 
full 
ional 
vell’s 
Toss 
10rd, 
nical 
two 
s not 
ising 
ngth 
sland 
bs in 
nner 


evi- 
con- 
shop 
per- 
the 


unds 
|iam- 
' ex- 
rell’s 
ches 
oken 

the 
eater 
l, or 


play 
vith- 
e 80 
n of 
exist 
load, 
‘idge 

the 
ably 
fore 
nent 
late, 
ongi- 
hord 
nlate 
rolve 
step 
ould 
sible, 

the 
thus 
icing 
pos- 
out- 


o be 
e of 
com- 
y the 
ebec 
it is 
with 
inch. 
any 


the 

the 
nder 
less 
this 
t as 
ee ® 
hief 


rop- 

the 
con- 
sub- 











May 23, 1908. 
provided that no building or part of a builuing should 
be carried above the limit mentioned within a dis- 


tance of the street facade equal to the distance of the 
curb from the building line. Thirdly: He would allow 
of the purchase and sale between adjoining owners of 
the right to build high within the limit stated. And 
lastly: He would require that all sides of any structure 
carried above the limit of height should be treated 
architecturally, and that no wood whatever should be 
used in the construction of the entire building or its 
equipment. 

ee ooo 
PROGRESS OF THE WRIGHT AEROPLANE EXPERIMENTS. 

Soon after the first reports were received from Man- 
teo, on Roanoke Island, regarding the flights being 
made by the Wright brothers in testing their aero- 
plane, a considerable number of newspaper correspon- 
dents visited the scene of the trials, which is among 
the high and pointed sand dunes of the North Caro- 
lina coast on a long strip of land that extends from 
Cape Henry, near Norfolk, Va., southward some 80 
miles. 

The brothers refused to make any flights, however, 
when the reporters were near at hand, and so the gen- 
tlemen of the press were obliged to” keep in hiding 
nearly a mile away from the scene of operations, and 
to merely watch the machine from afar through spy- 
glasses when it was flying. Although no close view 
could be had of it, the spectators saw the aeroplane 
numerous times in flight, and were able to form a good 
idea of its general appearance and construction. The 
machine used in the experiments is said to be the old 
one which was taken apart in 1905, while the motor is 
claimed to be practically a more powerful French-made 
duplicate of the ofe with which the flights were made 
in that year, 

Although it is presumably supplied with a suitable 
radiator for cooling the water, yet it seems to have 
given trouble from overheating. Doubtless this defect 
will be readily remedied, however. 

On Monday, the 11th instant, the machine is said 
to have made two flights of about 27/16 and 21/16 
miles respectively. The first of these flights was made 
at about 9:15 A. M. The machine started from the 
foot of Kill Devil Hill, and flew in a northerly direc- 
tion almost parallel with the beach for 1% miles, after 
which it turned to the westward for 5/16 of a mile, 
and then returned to the starting point in a southeast 
direction, covering a distance of about % of a mile 
more. The distances were computed from the tele- 
graph poles ranged along the beach. The time of 
this flight is given as 3 minutes and 7 seconds, which 
corresponds to an average speed of 46.91 miles an hour. 
Another flight over practically the same course was 
made, the distance covered in this instance being only 
21/16 miles, and the time being 3 minutes and 50 
seconds. Instead of making the second turn, as in the 
first flight, the machine kept straight on until it was 
close to the water, when a landing was made. The 
aeroplane was started from a rail as Nfieretofore.’ It 
was placed upon a small carriage, which supported it 
until sufficient speed was attained for it to rise in the 
air. It therefore still has the disadvantage of having 
to be carried back to this rail in order to start. It was 
transported back by a pair of wheels, which were 
placed beneath it, after which the engine was started, 
and the propellers were made to push it along on the 
wheels over the sand. 

After these successful demonstrations on Monday, 
the inventors busied themselves working at their ma- 
chine on Tuesday, and the following day they were out 
again early in the morning. This time both of the 
brothers could be seen seated in their. aeroplane, and 
they could not have been any more elated at their 
successful flight than were the onlookers who viewed 
them from a distance, and who realized that these two 
young Americans weve, in reality, the first men to 
ever fly together for any distance in a heavier-than- 
air machine. The first flight was made about 8:30 
A.M. The machine is said to have covered about % 
of a mile in 1144 minutes, and to have come to earth in 
an attempt to clear a tree that stood in the midst of 
the sandy waste. So sudden and violent was the de- 
Scent, that much sand was sent flying as the machine 
landed. The second flight made en this dayiwas con- 
siderably better. The start of thi= flight occurred just 
before noon. During this flight the machine ‘s said to 
have dropped from an elevation of about 20 feet to a 
distance of some 10 feet above the eround, and then 
to have followed up the side of Nag Head Hill (which 
is about 40 feet high), over the top of this hill, and 
down on the other side, thus showtne ite ability to rise 
and fall with ease and follow the contour of the land 
Over which it is flying. The distance covered in this 
fiight is said to have been about three miles, aud three 
excellent turns were made. According to the reports, 
there was a stiff breeze of from i6 to 20 miles an hour 
blowing at the time these flights were made. Two 
other flights up the coast and back, each of which is 
estimated to have been 4 miles or more in length, 
Were made. The machine traveled so far, that it 
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was almost out of range of the spyglasses of the watch- 
ers. The strong wind which was blowing apparently 
had no effect upon the machine. 

On Thursday three excellent flights were made 
without mishap. In one of these, Mr. Orville Wright 
operated the aeroplane, and took as passenger his 
assistant, Mr. Furness. A perfect circle was made 
around one of the sand hills, a distance of nearly 
2 miles being covered in 2 minutes and 38 seconds. 
The machine was brought down within a few yards 
of the starting point, and was managed with great 
skill. The final flight was made with Mr. Wilbur 
Wright alone in the machine. Starting from a point 
near the shed, the aeroplane traveled some 3 miles 
up the coast and back again, completing a circuit of 
nearly 6 miles. It had almost reached the starting 
point when, instead of rising and passing over a sand 
dune which was in the way, it plunged down from a 
height of some 3¢ feet and was demolished. The oper- 
ator escaped with a few scratches. From all that 
could be learned, the accident resulted from a change 
in the operation of the steering device, which caused 
the aviator to make a wrong move at a critical time. 
The Wright brothers expressed themselves as satis- 
fied with the operation of the machine, however, and 
they have shipped what remains of it back to their 
home in Dayton, O., where they expect to incorporate 
the knowledge they have gained in the machine which 
they have contracted to deliver tc the government in 
the next three months, or by August 28. 

In view of these semi-public demonstrations, there 
can be no further doubt of the claims made by the 
brothers as to their ability to fly; and in all prob- 
ability they will succeed in fulfilling the strenuous 
conditions which the War Department has prescribed. 
In view of the requirement that the machine should 
carry two men, which has already been fulfilled by the 
Wrights, it is interesting to note that on the 9th 
instant Henry Farman is reported to have flown some 
700 feet with his father as a passenger, and with 8 gal- 
lons of water for cooling the motor and 2.6 gallons of 
alcohol for fuel. 

—— - 4 ee 
POSTAL RAILWAY IN BERLIN. 
A dispatch from Berlin to the London Times states 


_that the German post office department has put for- 


ward a scheme to connect the general post office in that 
city with the various branch offices by the construction 
of an underground railway, by means of which the 
more rapid distribution of the mail bags to and from 
the main trains will be effected at a speed of about 
25 miles an hour. The railway will be worked with- 
out a guard or driver, and the tunnel, which will be 
placed close beneath the road surface, is to be only 
29 inches in height by 71 inches in width. Each truck 
or car is intended for the conveyance of a large-sized 
mail bag. The train will be composed of a dwarf 
electric locomotive and not more than four trucks. 
The locomotive will have a pair of axles, each fur- 
nished with a motor. The line will be double-tracked 
throughout and will have a 16.13-inch gage. Over 
each track will be conductor rails. A trench will be 
provided between the two lines of rails, so that a man 
will be able to pass through the tunnel. The railway 
is to be operated by electricity. The construction of 
these tunnels for distribution of mails, the dispatch 
says, is regarded as a matter of certainty, as the nego- 
tiations between the postal authorities and city of 
Berlin have already been concluded. 


>-?e> 





EXPERIMENTS WITH A POSTAL AUTOMOBILE IN 
FRANCE. 

The French post office department has lately con- 
ducted some experiments with a postal automobile, 
which gave excellent results. 

The test was made at Lorris in the department of 
Loiret, with a closed touring car furnished by the 
De Dion-Bouton Company, and it extended over a 
period of two weeks from the 15th to the 30th of 
January last. 

The post office at Lorris has eleyen postmen, who 
are obliged to deliver mail in the city and in the 
surrounding suburbs of Moutereau, Cour-Marigny, 
Chailly, Coudray, Chataenay, Noyers, Vielles-Maisons, 
and Grignon. Despite the fact that the postmen are 
supplied with bicycles, it is nevertheless difficult to 
give good service on account of the large amount of 
mail. As a consequence, most of the suburbs have 
only one delivery a day. 

The experiment was carried out in the following 
manner: Five of the postmen were located perma- 
nently in the suburbs of Moutereau, Cour-Marigny, 
Chailly, Coudray, and Chataenay. Each morning the 
automobile started at seven o'clock and rlade the 
rounds of these suburbs, delivering to the various post- 
men their mail pouches. Upon receipt of the pouches, 
the postmen immediately began delivering the mail. 
The automobile also collected from the postmen the 
pouches filled with outgoing mail, and was able to 
deliver these at Lorris at 9:15 A. M., in time for the 
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mail leaving at that hour for Montargis, a place some 
thirteen miles distant, to which the mail is conveyed 
by a horse-drawn omnibus. 

The experiment proved that by using an automobile 
in this manner, the services of several postmen could 
be dispensed with, and that two deliveries and collec. 
tions per day could be readily made, the first delivery 
being a half hour earlier than before. This method 
of delivering mail makes it necessary for the postrnan 
to be on hand when the automobile arrives, and thus 
puts a_check upon him. During the ‘ifteen days of 
the test, although the train was always Jate itn arriy- 
ing at Lorris, the automobile finished every trip on 
time. 


PROTECTION FOR PATENTS AND TRADE MARKS OF 
Ambassador Thomas J. O’Brien, of Tokyo, transmits 
an extract from a Yokohama newspaper containing a 
reply from Viscount Kaneho, director of the exkibition 
executive, to a communication from the Yokohama 
Foreign Board of Trade relative to the protection of 
inventions, trade-marks, etc., of articles to be exhib 
ited at the world’s fair in Japan in 1912. The director 
writes: 

“According to the provisions of the present patent 
law, modeis of utility law, designs law, and trade- 
marks law, when notice is given to the patent office 
before installing such articles in the exhibition, if 
application for patent or registration hus been meade 
within six months from the day of receipt of said 
articles at the exhibition, such application shall have 
the same validity as if it had been filed on the same 
day as the original notice. From this it will be seen 
that there will be no danger for any invention in-, 
stalled in the exhibition to be regarded as ‘publicly 
known,’ which on that account will properly secure 
the rights of the inventor, while with regard to de- 
signs, models of utility, and trade-marks, after one 
has given notice concerning them to the patent office, 
as aforesaid, he shall enjoy a prior right to them. So 
that by enforcement of these laws we feel a proper 
protection for foreign exhibits is already assured. But 
in order to render the rights of foreign exhibitors 
more secure, and also to make it easier for them to 
send articles for exhibition, the Imperial Government 
has already decided to introduct in the present session 
of the Diet a bill for that purpose, etc.” 

—_——— em” 
THE CURRENT SUPPLEMENT. 

The Boscoreale relics are discussed in the opening 
article of the current SurrLemMeEnt, No, 1690, Nilsson’s 
and Burbank’s methods in plant breeding are discussed 
by Prof. Herbert Maule Richards. The well-known 
French authority on bees, Gaston Bonnier, writes most 
exhaustively and instructively on organized anarchy 
among bees. A recently-issued British naval report 
contains a memorandum on the subject of caisson dis- 
ease, an abstract of which memorandum is published. 
K. H. Floering writes on a rotary field model, the 
advantage of which is to present graphically the well- 
known wave diagrams employed to illustrate the 
theories of electromotive forces and currents, The 
Hon. C. A. Parsons and Alan A. Campbell Swinton 
contribute a paper on the conversion of the diamond 
into coke in vacuum by cathode rays. R, G. Skerrett 
shows how far the Italians have progressed in the 
matter of submarine navigation. From his account 
it would seem that their submarines are fay in ad- 
vance of other foreign submarines. The weathering of 
coal is discussed by S. W. Parr and N. D. Hamiiton. 
The subject of malleable iron castings is treated by 
C. H. Gale. How the metropolitan tunnel tn Paris was 
constructed with the aid of the Pifre erector is well 
described, Dr. Koller shows how gold and sliver resi- 
dues may be recovered, 

SENDING WIRELESS MESSAGES TO A BALLOON, 

On May 13 several officers of the Signal Corps, with 
Lieut, Frank P. Lahm as pilot, made an ascent in one 
of the army from Washington at 1 P.M. and 
landed at Patuxent, a small place near Baltimore, at 
4:10. During the course of the flight, messages were 
received on board the balloon from the government's 
wireless station at Annapolis. A special antenna was 
suspended from the basket, and the latter was sls 
enveloped in a wire netting. So successiul was the 
experiment, that Major Russell believes that balloons 
will soon be equipped with wireless apparatus, which 
will enable them not only to receive messages, but 
also to send them. With this improvement, the use of 
the balloons will be greatly ‘ncreased in time of war. 


~~ oe 
ore 


The number of bicycles imported into Switzerland 
in 1906 was 20,229, a decrease of 721 on the imports 
of 1905; of these Germany supplied 17,000; France, 
2,284. The number of British-made machines imported 
was only 391, an increase of 91 as compared with 1965, 
The trade in American bicycles decreased from 12¢ in 
1906 to 53 in 1906. 
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THE USE OF THE AIR BRUSH IN THE DECORATION 
OF WALL PAPER AND FABRICS 
rhe l ‘ nvented in the United States a 
it : ind was first employed in color 
ing pho } ‘ irzements The origina pa 
ratu wa puite plicated, difficult to nage aml 
ot ti ( Hence the a brush o spray 
t! ‘ enerally employed in factories 
fc ‘ of black o1 ved designs and 
dece " " he it ntior ! d 
tl ‘ I ad 4ppa i i 
‘ i t l rencl i ‘ ‘ 
types of vith which |] d pigments ¢ 

‘ ‘ nti of at ne l t } 
thick t itisfactorily applied Deco 

t 8 note ipl retoucher ise 1 ver n 
i whicl A ea 1 perfectly in either 
the ve ‘ r the } ontal position The accessori 
Include es iir pul which is operated by 
the foot. a npressed air reservoir, and a pressurt 
gage The reservoir having been charged to the requi 

ite ‘ ure he air | isl rasped with the right 
hand like a ' \ the fe fir ! ! 
hur¢ v} ‘ nd efflux ' d 
} 

To | Mince the I i a current of compressed al 
is admitted | easing the button The size of the je 
is re ilated awing back the button more or less 
and th i corresponding extent the orifice 
of effi The widtl ind intensit f the colored 
band prod d l manne ire determined by the 
distance between tl al brush and the work Fin 
lin i itting the instrument very close 
to the iper and drawing back the button 
very sligt while broad tints and shadings are mad 
with the ! t a considerable distance from the 
Ww 

Vevre la i l shal 1 and 
t lied . li t! i ¢ operated 
t r beneath ! ba I i ised i in 
position 

In fac i t i m vorked wit! 1 tread! 
often repla ] e communicating witt L ce 
tral reserve of con sed a and the designs ars 
mad “ i iid f mast or tencils cut out « 
sheet etal One f the photograpl show wome 
enga l I i ra fabric fo cravats cart 
shawls, « hiotr Ove and other small articles Each 
womalr standing before i vertical board on which the 
fabric is stretched, applie the tencils with h lef 
hand and operates the air brush with her right When 
the area of the board is finished, she turns the wooden 
eylinders a he ends of the board on which the plain 
ind the decorated ends of the goods are rolled, bring 
ing a fresh portion in front of the board. The entirs 
work is planned in advance and the fabric bears 


h guide both the decorator and the cutters 


goes after the designs have been fixed 


of fixing is performed in an auto 
heated by 


clave (Fig } This is a large vessel 
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ected to rocess of dressing or finishing. Post cards, 
oOxes ilenda! pamphlet covers, and other objects 
‘ é nd cardboard are decorated in nearly the 
ame manne but without fixing (Fig. 4.) Porcelain 
yood, leathe and other materials are also decorated 
vith the air brush, which produces delicately gradu- 

















Fig. 1.—Veyron’s Improved Air Brush. 


ated tints without any blurring Compound tints are 


easi ind successfully obtained by superposing simple 
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The Chromograph, —-A Solution of the Problem of 





Color Photography. 


Allzemeil Ingenie Zeitung has from the pen 
ol Urban an article on this subject, which, while 
ong to reproduce in extenso, is worth a resumé, 


various attempts to produce photographs in 


inconvenient 


olors, the original three-color process is 


while the moder iled “filter plates” and “autochrome 

ite equire their preparation a most unusual 
degree of care to get properly the thousands of small 
cole filter oO vhich they consist Those 


who have made three-color filters know how 
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ber of small spectra, permits everywhere the passage 
of only those colors which correspond to the colored 
object of the photograph; so that the observer sees a 
picture of the object in its thoroughly natural hues, 

produced by a 


The spectra are ‘grating” 


which 


as for a 


half-tone engraving, and a medium disperses 


The net 
is a photograph of a very fine and exact ruled erating 


the colors; this latter may be a simple prism 


Before it reaches the sensitive plate, the optical image 
y the 
further dispersed by the 
SO that 


infinite 
If the apparatus is directed 


of the object to be 


photographed is refracted 


grating into lines which are 
special color-digpersing medium into spectra; 
the plate receives a picture composed of an 
number of tiny spectra 


against a white field, these spectra will be 


perfect; if, 


however, the object photographed is colored, the piec- 


ture on the plate will contain only the colors of that 
which 
The microscope 
shows that portions of the picture corresponding to the 
really 
composed of thousands of small spectra; but the naked 
white field 


object. Those portions of the small spectra 


were of other colors will be dark 


white parts of the object photographed, are 
eve sees only a 

If the 
light 
with an 


picture is developed, all parts on which the 
will he opaque, the others transparent, ag 
The from the 
reversed in the light and 


positive in the apparatus in ex- 


acted 


ordinary negative positive 


negative will be matter of 


shade Placing this 


actly the same place as the original negative, and di- 
against a white 


fields 


microscopic spectra, a 


surface, one 
infinite 
picture which ig in- 


recting the apparatus 


sees instead of white composed of an 


number of 





fluenced by the intermediate positive with its dark 
places. The small spectra will be covered on those 
places, which are dark in the positive; and in each 
of the small spectra those colors will be allowed to 
pass through in the same degree as shown by the ob 





Where there 
the spectral 


lines on 
be allowed 
will see a 


ject photographed. 
the original plate, 


were green 


green will 


o pass through; so that the unaided eye 


picture of the object photographed, in natural colors. 


Up to some years ago there were known only plates 
which were almost insensitive to green, yellow and 
red; and with such plates one could hardly photo- 
graph objects which contained these colors. Deep 


In 1873 Vogel discovered that these 
made 


red showed black. 


plates could be more sensitive for green, yel- 


low, and red, by dipping them in very dilute solutions 


of certain aniline dyes. Eder made a study of the laws 

















much exactne is isite even to ma 

the three plates; these difficulties are re- 
peated, however, every time Urban under 
took, therefore, to make a photographic ap 


aratus which would make colored pictures 


with ordinary pan-chromatic plate and 
without the use of artificial coloring ma 
terials, color filters, dyed particles, or col 








and outside, but in such a man 


ner that steam cannot condense on the goods and 


ause spotting The having been placed ir 


goods 
steam is intro 
to the fiber 


the vessel and the door closed dry 


duced and the color is attached firmly 


I the combined influence of heat and chemical 
ction The fixing is the most delicate and impor 



























of action of these dyes, and nowadays only such 
They are 
pan- 


plates are used for colored objects 


called isochromatic, orthochromatic, and 
chromatic. For use in the chromograph, such 
plates are used, in connection with a yel- 


low screen, which corrects. their 





unequal 








OF WALL PAPER AND FABRICS. 


i] only b spectral” means; the 
pictures owing in the apparatus itself 
their 1 rar 

The principle of the solar spectrum is 


understood by Therein appear the 


seven prima! colors, which may not be 


resolved into other and which naturally 





must give a more exact reproduction of 





Fie. 3.—Putting Decorated Fabrics in the Autoclave to Fix the 


Colors. 


tant and it 


profound knowledge: 


operation of the entire process requires a 
chemical and physical laws and 
luration of the operation and the 


as the 


properties, 
temperature and pressure of the steam must be varied 
necording to the fabrics and pigments employed 

After the 
vashed with soap and water, to remove the 
other that had 
ments. and are dried in the air 


eolors have been fixed, the goods are 
gum and 
mixed with the pig 


Finally, they are sub 


substances been 





an object than the three secondary colors, 


that are really only a mixture of the pri- 
maries 
With the 


duced a field composed of many 


chromograph” there is pro- 
spectra so infinitely 


small that its individual colors are not visible; it ap- 


pears, in fact, as a simple white ground. If in parts 


of this surface certain colors‘in each of the tiny spectra 


are covered, these parts will appear tinged with that 


which was not covered. 


chromograph by the 


color, or mixture of colors 
This 


black portions of a photographic plate of such character 
that the surface, which is composed of an infinite num- 


covering is effected in the 


Fig. 4.—Decoration of Cards with the Air Brush. 


#HE USE OF THE AIR BRUSH IN THE DECORATION 


(prin- 
are too sensitive. 
Urban, however, does not first make a nega 
black-and-white photography, but 

makes a development, 
washing the light. In 
this way the picture is in a certain sense copied on 
The silver precipitate of the first development 
The 


weakening those colors 


for which they 


sensibility, by 
cipally blue) 
tive, as in 
positive by arresting 
plate, and bringing it to the 
itself 
is dissolved, and it is again developed and fixed. 
result is a strong enough positive. 

Naturally, a paper picture can be made in the same 
process some 
three- 


way, as for instance, by pinatypy (a 
hektography) or by means of the 
color process. By inserting color filters one after the 
other, there may be made from the plates the separate 
pictures for the three-coli-r or multicolor process; but 
outside of the apparatus there may be used gratings 
with black lines, copies of the filter, with which the 
different colors may be covered. There are also spe& 
cial papers for giving from colored transparent views 
copies them in color—for instance, the Uto 
paper, known in the*trade. On such paper one can 
copy the pictures outside of the apparatus, replacing 
the spectra by a copy thereof on a film (for instance, 
between the plate and the paper 


thing lik 


true to 


made by pinatypy) 
for color copies. 




















MAY 23 1908 


MAXIMUM ECONOMICAL STORAGE CAPACITY OF THE 
CROTON WATERSHED. 

The Croton watershed, from which New York city 

derives its water supply, is located to the east of the 

Hudson River, and about 35 miles north from the city. 
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of these reservoirs are shown in the accompanying 
map of the watershed. The more important are the 
Amawalk, impounding nearly 7 billion gallons; the 
West Branch or Carmel Reservoir, with a capacity 


of 10 billion gallons; the Titicus, of 7 billion gal- 


369 


lons, and the New Croton Reservoir, which impounds 
slightly under 30 billion gallons. The total available 
capacity of these reservoirs and ponds when the Croton 
Falls Reservoir is completed, will be 104,530,000,000 
gallons. It is estimated by the engineers that the 















































One and one-half inches flowing over spillway. 


Titicus Reservoir. Capacity, 7,167,000,000 Gallons. 


The area included, as shown in the accompanying map, 
is described as of a rolling character, largely agricul- 
tural and grazing. The greatest elevation rises to 
about 1,300 feet above sea level; and more than 90 per 
cent of the area lies between 1,000 and 200 feet above 
sea level, the latter being the elevation cf the spill- 


way of the new Croton Dam. Within the watershed 
there is no very large area of forests, and no large 
towns Above the Croton Dam, which is located on 


the Croton River at about 214 miles from the point 
where the latter discharges into the Hudson River, 
the total area of the watershed is 360.4 square miles. 

Because of the height and cost of the dam and the 
difficulties of construction, it was out of the question 
to secure sufficient storage capacity by the construc- 
tion of a single great dam and reservoir, and conse- 
quently, nine separate reservoirs have been built from 
time to time and six natural ponds have been improv- 
ed for purposes of storage. Recently, a large reser- 
voir known as the Cross River, holding 10,308,000,000 
gallons, has been completed, and another, to be knowr 
as the Croton Falls reservoir, is being constructed, 
whose capacity will be over 14 Dillion gallons, All 


Carmel Spillway. Capacity, 10,070,000,000 Gallons. 


system as thus built up can just furnish 336 million 
gallons of water daily through a series of dry years 
no worse than has occurred during the past forty years, 
during which records have been kept, 

Two or three years ago Alfred D. Flinn, M.Am.Soc 
C.E., made a diagram for the Aqueduct Commission 
showing the actual annual flow of the Croton River, 
from which it appeared that the 36 years from 1869 te 
1904 were divided into two 18-year periods, the first 
of which was strikingly drier than the second, as 
shown by the fact that the annual average flow of the 
Croton River for the first eighteen years was 127 bil- 
lion gallons, and for the second 165 billion gallons, 
Moreover, a similar wide variation is liable to appear 
in the course of a single year, as is shown by the 
records of 1907. During the first eight mouths the 
rainfall was only 28.1 inches, or 5 inches below the 
average. About the middle of September a heavy 
rainfall occurred which rapidly filled the reservoir, 
and was so heavy that by the end of the year the to 
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Two inches of water flowing over spillway. 


Sodom Reservoir, Capacity, 5,248,000,000 Gallons, 
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The ureto. Dam, Capacity About 80,000,000,000 Gallons; the Reservoir Full and Water Flowing Over the Spiliway. 
MAXIMUM ECONOMICAL STORAGE CAPACITY OF CROTON WATERSHED. 
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Cellit: An Incombustible Celluloid, 

At the last meeting of the Diisseldorf Scientific So- 
Dr. A. Eichengriin described and exhibited an 
combustible substance of the nature of celluloid 
vhich he hi produced and named cellit, and gave a 
eview of earlier attempts to diminish the inflamma 
bility of celluloid About ten years ago the problem 
ppeared to have been solved by the discovery of the 
acetyl-celluloses, but these substances, which were made 
from tydro-cellulose, were too soft for practical use 
Several years ago Dr. Eichengriin succeeded in pro- 
ducing directly from cotton wool an acetyl-cellulose 


of much firmer consistency, but the new product (tri 


acetyl-cellulose) has found no technical application be- 


cause it does not, like guncotton (nitrocellulose) form 


a plastic mixture or “solid solution” with camphor, 


which is very in- 


Recently, how- 


but is soluble only in chloroform 


jurious to the health of the workers 


ever, the experimenter obtained a new acetyl-cellulose 


which forms with camphor a plastic and easily worked 


mass and also dissolves in acetic ether and other 


harmless solvents. It is even possible to replace the 
camphor by various substitutes and in this way differ- 
ent varieties of cellit can be produced, hard like cellu- 
loid, soft like leather, and even extensible like India 
rubber. All of these varieties are perfectly transparent, 
unaffected by water, free from brittleness and, above 


all, incombustible. Some sorts cannot be ignited.at all 
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and to bookbinding, in which the immunity of celliteg 
injury by 
Cellit 


paper from dampness or handling is 


pecu- 


liarly valuable may also be employed to ad. 
vantage in the manufacture of objects which are now 
made of gelatine films, which are easily broken and in. 
by water, or of gutta percha, and the small orna- 
which celluloid The 
high price of cellit prevent its substitution for 
celluloid ih all will probably take the 


place of celluloid for many purposes, especially as the 


jured 


mental objects for is employed 
may 


cases, but it 


technical difficulties of making hollow blown objects 
like balls, dolls’ heads, etc., of cellit have recently been 
surmounted. All the above-named applications have 
developed so far that work on a large 
scale is now possible, and in some cases it has already 


been factory 
commenced. 

An important 
combustibility of 


field of application, in which the ip. 
cellit is of immense importance, fg 
found in the manufacture of kinemafograph films. 

In tests works cellit films 
were entirely minutes’ exposure to 
a beam of light of sufficient intensity to cause celluloid 
films to burst into flame in three seconds, the film be- 
ing motionless in both cases. Hence the introduction 
of cellit films wikl remove the principal cause of fire 
in moving picture theaters. It is expected that the 
required for the manufacture of cellit kine- 


made at the Liesegang 


unaffected by ten 


machinery 
matograph films on a large scale will be completed in 

a few —Translated for the 
AMERICAN from the Diissel- 


weeks 
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The Destructive Pest of the Italian 
Olive Ol Plant, 

The cultivation of olive oil which 


important industry of 
suffering severely from the 
pest—the kei- 
worm In the northern 


constitutes an 
Italy is 


ravages of a virulent 





roun or oil 





DIAGRAM SHOWING RELATIVE ELEVATIONS AND CAPACITIES OF CROTON 


RESERVOIRS. 


parts of the country the oil yield has 
to its 

and almost complete lack 
Up-to-date methods of gath- 


been in great demand owing 


low acidity 
of smell 








w anamcnamntise 





ering and grinding the olives together 


with improved preserving processes 
are being adopted with the result that 
product 


1e world have 


increased demands for the 


from various parts of tl 


arisen, but the poorness of the crops 
has considerably depreciated the sup 
that 

Outside of Italy the great- 
is purchased by Great Brit- 
years ex- 


ply with the result prices have 


increased 
est bulk 
ain, but for the past few 
porters have been draining upon their 
and as these are very 


reserves now 


low the oil promises to become a 


luxury unless some expeditious means 
wrought by 


discovered. 


of combating the havoc 
the oil worm can be 
The government has granted a sub- 
investigating the disease 
and the discovery of an efficient rem- 
edy. The when in the fly 
infests the fruit and in- 
Fairly satis- 
secured by 


vention for 


oil-worm 
stage young 
flicts widespread injury 
been 
the utilization of a dachicida or larva- 
killer invented by Mr. de Cillis. This 


factory results have 
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In 0 iri mn were a 
reser vi | ro i¢ 
great | I ( ( lL) 
gan “0 ] I yverfiow il ead il i wl 

nt ( i nh ( ) 

| A ‘ me oot ! l 
preset me with practicall lor At 
the n Thi} we ta ee 
there wa i nel f wa ta 
ing the i til Ol this was again 
increase i t f he 

Now. it ‘ dut ese vil 
ter months < ' . is of " iv wasted 
over the ¢ or llwa ~ ta hat the 
question would be raised in the lay mil d and in the 
daily pi is to whether it would not be possible to 
utore hi xces ( water ) the construction of ad 
ditional reservoi hroughout the watershed, and so 
obviat I . f I » tl Catskill und 
building anothe t Lge l ippl it a 
cost of $161.000.000 

Th si ject i ¢ estigated | M 
Flinn who f d that to in water wasting 
over the spillwa f tl Cre Dam during 
period of for eat imila ) fror R68 to 
1907, it would’ be nec iry to build 
storage eservo suff | 
409 billion galion The iverage 
dail uppl ! ld low! 
through the queduct to the ( 
unde! uch 1 ! would he x 
milion griions But his is or ' 
miilior i d mo ! will 
be a ble when the Croton Fall 

Be! rt has een completed ind ) 
build tl I ¢ ‘ 
cure tl 1mou would ll ) I 
expenditu $ 100 000 Now f 
we compa \ ! he Catskill 
ten i] now id const! tion 
we find t i A te possible to 
bring Ue | lion gallor daily 1 ) 
New York cit fo i total first co 
of sit LL ‘ , Evidently the n an 
attempt to s¢ ea considera i 
crease | he sul water f 
the Croton watershed would be a cos 
ly and very extravagant procedur 
At the same time there are certain 
locations within the watershed where 
a considerable amount of additional 
water could be stored at a reasonable 
cost and, in view of the fact that 
the completion of the Catskill supply 
or even of a portion of it, cannot take 
place for several years, the policy f 
buliding some 1dditional storage re 
ervoirs in the Croton watershed be 
comes a matter for careful considera 
tion 

eee - 
Needles, Pins, and Hooks and 
Eyes. 

According to the census of 1905, 46 
establishments mace 2 specialty 
manufacturing one or more variet 
of needies, pins, or hooks and ey 
These establishments reported a cap 
tal of $5,331,939, 3.965 wage-earners 
wages amounting to $1,595,923, and 
products valued at $4,750,589. Almost equal numbers 


of men and women were engaged in this industry, the 


numbers being 1,862 and 1,860, respectively 


in addition a number of factories produced quanti 


ties of these tie] vithout specializing on them. The 
total yutput amounted ft 1.766 gross of needles 
valued at $1,518,411, and pir l f G5 
total vaiue of $4,151,067 fo " produ 
The leading variety of needles manufa ed wa 
sewing machine needles, with a production of 776,542 
gross, valued at $600,046. Latch knitting machine 
needles were next in rank in importance, the 310,846 


gross of such needles being valued at $422.65 More 


spring knitting machine needles (332,788 gross) were 
manufactured, but their value was considerably | 
($118,223 

Large quantities of each variety of pins were pro 
duced—1!132.632,232 gross of common or toilet pins, 
2,550,650 gross safety pins, and 1,704,900 gross of 
bairpins. The values of these varieties were $1,129,- 
066, $829,386, and $109,245, respectively 

All other products, including hooks and eye were 
valued at $1,542,028. 

—_———————> +0 a — a 


Zine mining in Mexico has become important only in 
the last three years. The most importan 
are near Monterey. At Calera there is a large amount 
of mixed sulphide ore, while the Tiro Genera! in San 
Luis Potosi is also preducing zinc ore. 


zine deposits 


PLAN OF THE CROTON WATERSHED, SHOWING RELATIVE POSITIONS OF THE 


RESERVOIRS. 


kindled, the flame 


In cellit, therefore, we have a new 


and though other sorts may be 


quickly dies out 
material which combines the good qualities of glass, 
gelatine, celluloid, leather, and India rubber, and which 
be substituted for these materials 
for many But cellit will also find entirely 
novel and peculiar fields of usefulness, as it is the only 


may advantageously 


purposes 


known substance which is at once as transparent as 
glass and as flexible as cloth 

The lecturer exhibited a great variety of colored 

and colorless sheets of cellit, of every grade of elas- 

ome of which were stamped with fine line 

terns or with deep angular depressions which pro- 

ed the effect of cut glass. Of still greater interest 


» papers and fabrics coated with cellit and stamped 
to imitate enamel and leather and to produce various 
quite novel effects. Among these products were black 
and colored “patent leathers” and materials similar 
to oil cloth and enameled cloth, except that the pat- 
terns, instead of being printed ia opaque colors, were 
vyoven in the underlying fabric and yet were clearly 
visible through the transparent coating of cellit. Elec- 
trical wires in which the ordinary silk insulation was 
replaced by a much cheaper, thinner and more orna- 
mental layer of cellit, were also shown. 

The new material, in the form of very thin trans- 
parent sheets, appears to be particularly well adapted 
to the manufacture of ornamental water-tight and air- 
tight packages for perfumes, bonbons and the like, 


is a solution composed of molasses 65 
honey 31 parts, glycerine and 
each 2 parts. This 
is mixed with water in the proportion 


parts, 
arseniate of soda 
of 1 part to 9 parts of water and sprayed on the 
trees by means of a hand pump, the application being 
times during the season. That 


is borne out by 


made from four to six 


it is efficacious to a certain degree 
experiment, for areas so treated have shown only from 
ten to twenty per cent of olives attacked, while in ad- 
joining districts not so sprayed the damage has aggre- 
gated as much as 80 per cent of the crop. The rem 
edy, however, is not of an exterminating nature, while 
moreover its application is somewhat restricted, espe 
cially in those places where the trees grow to a height 
of 60 feet. In order to bring about the complete ex- 
termination of the is urged that the govern- 
ment should pass a measure ordaining the collection 
of the crop by the end of March at By such 
means the fly would be starved out of existence. Ob- 
servation has shown that the pest always attains alarm- 
ing proportions after a plentiful crop when harvesting 
is perforcedly delayed, the fruit remaining on some 
of the as late as May or June, when in other 
districts the fruit is just commencing to form. As @ 
result the fly forsakes the older trees for the young, 
tender fruit, while*the mild weather which prevails 
at that period favors its rapid aultiplication. By 
legislating the harvesting of a crop not later than 
March, when other trees pfe only just sending 
forth the blossoms, the fly unable to obtain any sub- 
sistence during the interregnum, would be starved te 


death. 


pest it 


latest. 


trees 
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Correspondence. 
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Casting Out the Nines, 


To the Editor of the Screntiric AMERICAN: 

Mr. Albert R. Gallatin in the ScrenTIriIc AMERICAN 
for May 2, page 311, asks for an explanation of the 
“remarkable property” of numbers which is known as 
Allow me to offer the following. 
does 


casting out the nines. 

Adding 9 to any number (in decimal system) 
not increase the sum of the digits, as it subtracts unity 
from one place and adds the same to the next higher 
place. 

Multiplication is rapid addition. 

Any number may be put in the form 9a@+ b, where 
a or b may be zero, a any positive integer, and b any 
less than 9. Thus b is the residue on casting out the 
nines from the number, for reasons above. 

The product of any two numbers, 9a+ b and 9c +d, 
is 8lac+9(be+ad) + bd, whose residue on cast- 
ing out the nines, because of the two statements given 
first, is b d, which is the product of the two residues of 
the numbers multiplied. Manifestly this holds for the 
product of any number of numbers, and after the nines 
are cast out of the product bd as well. 


Salem, Va., May 8, 1908 CHARLES C, GROVE. 





More Curious ‘Facts About Numbers, 
To the Editor of 

I have noticed with great articles 
printed under “Peculiar Properties of Numbers” on the 
correspondence page of the Screntrric AMERICAN, and 
would like to add one or two which I have noticed. 

I. Writing the cubes of the numbers 1 to 10, 11 to 
series of cubes, we find the last 
digits in the order 
.-. |} = 


the Screntiric AMERICAN: 


pleasure the 


20, or any similar 
figures of the cubes are the ten 
1, 8, 7, 4, 5, 6, 3, 2, 9, 0; and writing 1, 
6. 7. 8, 9, 0 under them, we find that 2, 3, 7, and 8 
are in their reverse order, while the others are in their 


proper positions. 

Il. The fifth power of any number has for its last 
digit the last digit of the number, for we have 1, 32, 
243, 1,024, 3,125, 31,968, 59.949, 100,000. 

Ill. If the coefficients of (x+y) are added, with 
the units figure of each coefficient in the place corre- 
we have the nth power of 11 for 


7.776, 16,807, 


sponding to the term 


aresult. Thus, taking (1+ y)°, we have 
1 
8 
28 
56 
70 
56 
28 
8 
1 


214358881 
which equals 11°. Or (2+ y)* 
y’. We have 1,331—11'. 

IV. A table of any power of successive numbers can 
be written by addition; for instance, the squares of 
which you have already spoken. Each difference is 2 
greater than the latter, even to the minus quantities, 

have: (—3)?= 9, 54, (—2)?, c= 


L3—4 245-9 3? ete. 


= 2+ 32y + 32y + 


for we 
(—1)7, —1—0, 0°?+1—1, 1 
Also in the cubes, but in this case two additions must 
be performed. Starting with 1 0 and adding them 
we have 1; add 6 to 1, giving 7; then add this to 1, 
we have 8; add 12 to 7, we have 19; add this to 8, we 
have 27; or, in tabular form, 





0 

1 

1 1 

6 7 

6 7 8 

6 12 19 

12 19 27 

6 18 37 

18 37 64 

6 24 61 
94 61 125 ete, 


The difference in the first column is constant, being 
6, therefore the first column may be omitted, the dif- 
ference in the second column being taken as six 
greater each time. 

So with any power, the necessary additions for each 
term being one less than the exponent. 

Also the constant difference in the first coiumn of 
each for N* isn: *? for the square it is 1.2—2; 
for the cv! ! -6; for the fourth power, 
1.2.3.4=2 ; 

T have also quite a while that 1+ 9 + 3+ 
n 
—+ (n—1) +2 = 


and use it quite often in 


counting thins triangles, as for instance dry 
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batteries tied up in a triangle. I usually use it in the 


n+1 


n 
form of |—] n+ 1 when n is even, and |———]n 
2 


9 
~ 


when n is odd. Thus for pool balls we would have 
5X —=5 X 8=16. 


A short cut for multiplying by 11 is to set down 
the last figure, add it to the next last, and set that 
down, carrying if necessary, add the next last to its 
predecessor (and 1 if carried) and set it down, and 
so back to the first figure, which set down. Thus to 
multiply 234,527 by 11 we have 7; 7+2—=—9; 2+5= 
7, 4+65=—9; 3+4=7; 2+3=5; 2: 2,579,797. Or 
5,184 K 11; 4; 8+4==12, 2; 1+8(+1)=10, 0; 5+ 
1 (+1) =7; 5: 57,024, 


Detroit, Mich, May 3, 1908. BERNHARD Dawson. 





CONTROL BY SOUND WAVES. 
BY R. G, SKERRETT, 

Mr. John Gardner, an English engineer and well- 
known inventor, has recently perfected a system of 
distant control by means of sound waves propagated 
subaqueously. Mr. Gardner's initial aim was to secure 
wireless control for a, submarine vessel of his own de- 
sign—some means of control not easily susceptible of 
“interference” on the part of an enemy. 

From the very beginning, he realized the difficulties 
of effecting his purpose by means of Hertzian waves, 
and while he did reduce the chances of “interference” 
to a large extent, still there was risk enough remain- 
ing to discredit control by aerial wireless. Mr. Gard- 
ner then turned his attention to subaqueous transmis- 
sion of sound waves, and in order to obviate the chance 
of “interference” by the waves generated by, existing 
systems of submarine sound signaling, Mr. Gardner 


























based his control upon a tonal impulse the key of 
« “—R 
A ¢! 
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Fig. A.—V is a metallic resonator or vibrator which can be tuned toa 
range of several keys. P. Primary circuit controlled by the resist- 
ance of the microphone carbons C1 and C2, which in tarn controls 
the position of the tongue which makes and breaks the relay 

circuit R. R’ is a second relay circuit which can be in- 
stalled for the control of other functions. 
Fig. B.—Shows in plan the arrangement of the tension screw for varying 
the pitch of the resonator V, and also the manner in which the upper 
carbon of the microphone is held. 


which could be varied to suit any condition; and to 
“interference” still likely he adopted a 
receiver which could be made 


make less 
bi-tonal or multi-tonal 
responsive only to the simultaneous sounding of all of 
the required notes and these of a definite endurance 
and sequence. 

Mr. Gardner has in his laboratory an apparatus de- 
signed to function upon this tonal system, and when 
the voice is properly pitched to accord with the re- 
ceiver, it is possible to control the various mechanical 
movements of a small submarine medel, Should the 
voice be ever so little out of key, the receiving appa- 
ratus is absolutely unresponsive. While the receiver 
may vibrate to some extent by reason of other sounds 
or tones of other keys, still the proper amplification 
of the receiving vibrator is not produced which alone 
can bring about the electrical disturbance necessary to 
stimulate the relay circuit actuating the various me- 
chanical operations of the model. 

As most of us know, each musical note has its own 
individuality, which is measured or marked by the 
number of vibrations per second necessary to produce 
that tone in a vibratory substance. Mr. Gardner's 
receiving apparatus consists primarily of a metallic 
reed fastened at both ends and so arranged that a ten- 
sion screw can vary its pitch. Upon this reed or reso- 
nator is placed near one of the nodal points one of two 
small carbons of a microphone. This carbon is of such 
weight as not to interfere with the free vibration of 
the metallic strip. A second carbon pencil is suspended 
over the tape and so pivoted that it rests lightly 
upon the first carbon pencil in such fashion as to pre- 
serve contact, yet without “dampening” the free move- 
ment of the sensitive resonator. These carbon pencils 
form the variable resistance in the circuit controlling 
the opening and closing of a second and more powerful 
relay circuit. When the resonator is undisturbed or 


37! 


agitated by an improper note, the carbon pencils are 
in sufficient contact to hold the tongue controlling the 
relay circuit in a position preventing the closing of 
the latter circuit. When the proper note arrives and 
the resonator is amplified to the proper degree, the 
microphone contacts are so disturbed as to destroy the 
balance of the circuit and at once the relay tongue 
swings over and closes the latter circuit and sets in 
motion the various mechanical movements which a 
prearranged succession of impulses is designed to 
control. 

Although the initial aim of Mr. Gardner’s system 
was to give him the power of directing the movements 
of a submarine vessel from a distance, still the princi- 
ple has a wide field of application. By the same means 
it would be thoroughly feasible to control the detona- 
tion of submarine mines. These mines could be 
planted in groups, and each group designed to be ex- 
ploded by the sounding of a particular note, a sma!l 
resonator being placed in the circuit of the firing bat- 
tery installed in each mine. When the required note 
was sounded subaqueously by the observer noting the 
enemy’s approach, that group of mines responsive to 
that special tone could be exploded. A system of this 
sort would do away with much of the cumbersome at- 
tachments and cables now a feature, and an expensive 
one, in all installations of observation mines. In 
addition to this, gas-illuminated buoys could be lighted 
and extinguished by a similar system of control; and 
there are a great many other applications possible te 
this method of wireless direction. 

As an amplification or improvement upon the pres 
ent system of submarine sound signaling, Mr. Gard 
ner’s invention promises valuable results. It will 
eliminate the personal equation and make the reception 
of the warning signals automatic. The acuteness of 
hearing of the individual will be eliminated, and the 
error due to the difference in keenness of hearing be- 
tween the ears of a single person will be entirely re- 
moved. Submarine sound signals have already been 
successfully transmitted over a distance of quite four- 
teen miles—sound traveling four times farther under 
water than through the air; and this projecting of 
sound can probably be sent still farther by means of 
sufficiently powerful generators. By the Gardner sys- 
tem, the faintest sound wave of the proper key would 
be sufficient to agitate the resonator and to cause the 
closing of a relay circuit of power enough to move 
indices either in the chart house or on the bridge, and 
by ringing a small bell give warning of approach to 
the range of the admonitory signal. These tell-tales 
would be two in number—one giving readings for the 
port bow and the other for the starboard bow. By 
means of a resistance in the circuit, it would be possi- 
ble to give perhaps an approximate indication of the 
distance off and the direction of fhe source ef the 
sound wave. In this manner, the navigator would be 
automatically advised upon approaching the radius of 
impulse or danger zone, and by swinging his vessel's 
head so as to bring the reading of the tell-tales in uni- 
son, he would have a visual indication that his ship 
was pointed directly toward the source of sound. If 
each of these originating signals had a definite key 
the receivers on the ship could be adjusted so as to 
respond to each in turn—this would apply particularly 
when following up the coast; and should it be desir- 
able to make the receivers alive only to some one of 
a succession of such signals, it can be done just as 
readily. 

By using a two-tone or 
possible to make still more certain security against 
“interference” or mistake; and a little deliberation 
will show that a system of this sort is susceptibie of 
well-nigh unlimited expansion. There is no reason 
why sound control in this manner could not be used 
aerially; but atmospheric conditions would necessarily 
limit the radius of its effective application. 


three-tone receiver, it is 


—> 2 <e 
The Quantity of Radium in the Laboratories of the 
World, 

Madame Curie possesses 15 milligrammes of radium, 
Prof. Bordas 10, M. Beequerel 10, Sir William Ramsay 
20, Sir William Crookes 20, Prof. d’Arsonval 20, and 
Thomas A. Edison 20 milligrammes. About 20 mili- 
grammes more are in the possession of other profes- 
sors. All this is in the form of pure or nearly pure 
radium and its salts, and the entire amount is 135 
milligrammes, or about 2 grains troy 

Commercial low-grade radium is distributed among 
a great many hands and its strength is very variable. 
Hence exact statistics are not obtainable, but it is 
estimated that the entire amount of commercial radl- 
um contains less pure radium than the quantity in 
the possession of scientists, as stated above. 

To these supplies must be added the comparatively 
enormous quantity of 3 grammes of radium which 
Profs. Exner and Wien have lately extracted from half 
a ton of Joachimsthal pitchblende, the value of which 
is estimated at $80,000. One gramme of this is to be 
lent to Sir William Ramsay for experiments on radium 
emanation. 























° *g: ° 
372 Scientific American May 23, 1908, 
FOREST DESTRUCTION AND THE EROSION OF ARABLE character of the soil, the size and number of the and other detritus, much of which is held in solution, 

LANDS reams and the volume of water which they carry, Unfortunately this material is unlike what is carrieg 
N especially in the flood season A considerable area by the flood waters of the Colorado and the Nile: for 
The rk of nis in erod ‘ of the South is composed of the flat, level land adjoin- it usually covers the land to such a depth that the 
the ‘ d States affords a ) ng the seacoast. The descent of the rivers from the soil is worthless for agricultural purposes. This dig. 
the scienti . } of extreme inte ! i mountains where they have their source to the coastal tribution of alluvial material is one of the most seri- 
port auses of erosio nd so plains is so abrupt that experts of the Geological Sur- ous destructive effects of erosion. Every year large 
varied fe ho ver, that areas of the valleys in the Pieg 
a serie | ld be n mont section, as well as of the 
ed t ‘ of air and lands of the coastal plain, are ip- 
wa differer oll undated by the high waters, and 
' . +t i at th this deposit left upon their sur. 
aie é' face. The direct erosion caused by 
Pe t f the flood water, however, is an- 
al other great injury to agriculture. 
in \ na The soil of the Piedmont region 
1 way consists largely of clay and loam, 
of tl h the upper stratum of which is gso9 
petrified fe rm irkabl soft and loose that the contact of 
formation Bad | 1 D water causes it to dissolve just as 
kota id s 1 tl a pile of sand will be disintegrated 
esquene P f Gard of by a small jet of liquid. It is this 
the God n Co i dur quality of soil which is noted for 
most e1 ly ¢ , .w its crop production. Upon the “red 
‘ h lands,” as they are called, of the 
the « 1 the Carolinas and Georgia is raised a 
more olid ) Much o large proportion of the cotton crop, 
thi ion } x me some of the planters averaging 
j dy j ind hig! nper nearly two bales of cotton to the 
ture. wl sed the ear acre This land is also adapted 
to be ‘ ibl friabl for the growing of fruit, as is 
Hers d a lso be seen shown by the great peach orchards 
the t n the soil in the red lands of central Georgia. 
but a i vonde 1 result of Much of it is included in the older 
the p in what 1 plantations which have been culti- 
now tl fa ~ m Sink, in vated for over a half century. It 
whict he l , millions is in this country, however, that 
of a of Arizona erosion from water has done great 
and 1 h } d and de injury; for many of the _ planta- 
osited ’ he Colo tions are situated in the foothill 
rads Riv inal surface o country where the land is suffi- 
the i ‘ d in on ciently rolling to permit a rapid 
Bp ‘ h » less than flow of water 
OO fe The erosion even of a small rivu- 
Erosion ed ‘ ‘ let is of such an extent as to seem 
creek, how ! eneficial almost incredible. The writer has 
In the ‘ f yrado. th measure@ ravines and gullies in 
mate | , n flood co the plantation districts of South 
tain ) i ingredients Carolina which were actually 50 
that it has re la la are feet in depth, yet only two or three 
of the Southw d t, makin feet wide at the top. The drain- 
it fit for « ition irrigation age water cut through the soft sur- 
In tl idition face like a knife, and with no hard 
semble he nnual inundation of clay or rock to stop its course, had 
the vall of tt Nile with its re eaten its wav into the earth. With 
newal of the fertil of the soil such a formation, it is not strange 
In many tl portions of the that one can see fields of 50 acres 
United State howeve the result or more which have been abandon- 
of erosion by wat has brought Brush Dams Which Are Now Being Introduced in the West to Hold Back the ed because so creviced by the 
literal destruction t very large Mountain Torrents. water. But even greater damage 
areas of farm land and of territory has been done to plantation and 
available for agriculture by reason of its advantage vey who have been investigating the Appalachian re other bottom lands in the valleys through which flow 
of climate and n spite of the enormous extent gion estimate that nearly 3,000,000 horse-power could the mountain rivers. Such may be the force of the 
of cultivated land in the various portions of the be secured from the principal water courses—more flood torrent that it will carry away the entire earth 
country and the mar racts which can be made avail- than enough to operate all of the industries of the erust, washing it down to the rock itself. As these 
able by the farme n the Fast as well as the West South at the present time. bottom farms are usually extremely fertile and pro- 
this destruction has already assumed ‘such large pro- This figure illustrates the volume and force of the duce large crops of corn and cotton, the loss to the 
portions that it has seriously affected our most im- water in the Southern rivers During the flood sea farmer is very great 
portant indust Wl evidences of the injury done son, when the rivers are swollen by the melting snow The engineering work which has been done in Eur- 
by erosion can be found in New England and in mar in the mountains or by heavy rains, and the flow of ope and other countries shows that much of this de- 
parts of the Middle State pos the Southerr water is many times greater than at other periods struction of farm land in the United States can be 
States present the most notable illustratio This i some of the streams become literal torrents and carry avoided, if only methods are adopted to confine or 
due to several condi such as the topography, the down their course an enormous amount of sand, gravel, limit the flow of water. The fact is that America is 





























A Hill, Once Wooded, from Which the Earth Has Been Washed by Storms Because 


lt Was Unprotected. 


FOREST DESTRUCTION AND THE EROSION 





An Example of the Destruction of Farmland by Erosion. A Field 
Washed Out, Caused by Failure to Ditch. 


OF ARABLE LANDS. 
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nd such countries as Switzerland, Italy, 
systems have been employed which 


——— - _ -_ ~ 


very far beh 
and France 


have averted ich of the erosion that formerly pre- 
é 
yailed in th mountainous sections. The investiga- 
t 
tions by the experts of the Geological Survey as wei! 


as the United States Forest Service proves beyond 
question tl 1e floods are due largely to the indis 
criminate < ng of timber along the head waters 
of the southern streams. It is needless to say that 
the industr) 
forming the watersheds of some of the prin 


has been so wasteful that entire tracts of 
woodland 
cipal southern rivers have been stripped of their 
trees, so that the country is practically denuded of 
forest growth. The result of this is that the bare 
watersheds do not hold the rainfall and melted snow, 
the water flowing directly into the river channels and 
thus forming floods. The forest cover, as it might be 
called, really acts like an enormous sponge, absorbing 
the precipitation of moisture, which gradually drains 
off. The work of the timberman, however, as already 
stated, has so stripped many of the watersheds that 
this sponge has been destroyed. An investigation of 
foods in North and South Carolina shows that the 
worst ones have been in watercourses from which the 
woodland has been thus removed. The history of the 
Southern States also proves chat the connection be- 
tween great floods and the destruction of the forests 





is very close; for prior to the inroads made by the 











timberman 
water coming down the rivers during the so-called 

















Alluvial Bottom Which Has Been Destroyed by Flooding. The Small Area in the Center Shows the 
Condition of the Bottom Before the Floods Came, 


n the Appalachian region, the volume of How Farm Lands Are Ruined by Erosion Caused by Freshets. The Fertile Bottom Land Is Here 
Covered by Flood Sand. 


considerably lessened by the erection of dams and 
other diversion works, and thus an extensive area of 
cultivated country has been protected from further 
damage of this kind. Conditions in Italy, however 
are quite similar to those in some portions of the 
South. One-third of its surface is unproductive at the 
present time, a large proportion of this consisting of 
sloping country, from which the earth has been wash 
ed away down to the bare rock by the unrestrained 
mountain rivers. It may be added that the great 
floods which periodically occur in China have been 
traced to the fact that this is one of the few countries 
which thus far have taken no steps to preserve or re- 
new the forests. As a result, some of the mountain 
ranges, forming a source of its greater streams, have 
been stripped of every tree, and the precipitation from 
rainfall and snowfall drains directly into the water 
courses, thus forming the floods which have become 
famed for their extent and the disaster which they 
have produced 

This description of the situation in the Southern 
States can be applied to many other portions of the 
country where the conditions are similar The neces 
sity for restoring the forests at the headwaters of 
western rivers has been realized to such an extent 
that some of the most important work of the Forest 
Service has been to plant watersheds denuded by the 
timberman. This is really the main solution of the 
problem in the South, and unless steps are taken to 
regulate the rivers in the manner referred to, the 
tracts of worthless land caused by erosion will be 
greatly increased in the near future, since year by 
year the damage by freshet is greater throughout the 
Piedmont section as well as the coastal plain. 





flood season averaged far less in volume than it has in 


recent years 

As e*ready intimated, the work which has been 
done in European countries to prevent land erosion 
of this character indicates what can be accomplished 
by the United States. As is well known, southern 
France is extremely mountainous. It has been stated 
that more than one-half of the Alpine rivers are with 
in the borders of the French republic. It is a fact 
that there are nearly 1,500 brooks and mountain 
Streams which are considered dangerous, owing to the 
force of their flood currents and the volume of water. 
They have endangered nearly a million acres of fertile 
land on the hillsides. Since 1860, however, the French 
s0vernment has been planting the lands near the 
Shores of these streams with suitable trees, and up 
to the present time about 250,000 acres have been 
forested, with the result that the floods have been 
comsiderably checked, and a large portion of the area 
referred to protected from further possibility of dam- 
age. The work is considered so important, however, 
that about $59,000,000 will be expended before it is 














completed; for a ° nillion acres of lands are to be 
reforested 
Switzerla e best object lesson. The pro- 
tection of other settlements from the 
Mountain s een prosecuted for over six 
fenturies, ali natic forestry has only been 
in vogue al rs. Considering the size of 
the country lation, Switzerland has ac- 
complished r sults, for it has reforested 
hearly 20,000 around the sources of its A Scene Which Shows How the Earth is Washed from the Surface Where It is Not 
mountain stre: of about $1,000,000. While Protected by Trees. 
the conditions it is impossible to prevent 
torrents in the flood the flow of water has been FOREST DESTRUCTION AND THE EROSION OF ARABLE LANDS, 
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EXTRACTING THE VENOM FROM A LANCEHEAD 


SNAKE FOR MEDICINAL USE 
About els ears ago Dr. Constantine Hering was 
the King of Saxony to Dutch Guiana to study 
! d etable life of that colon Hering 


Scientific American 


¢ 
cordingly, a New York firm of homeopathic pharma: 
cists, Boericke & Runyon, decided to renew the sup- 
ply A lancehead viper was imported from South 
America and intrusted to the New York Zoological 
Gardens for safe keeping. On May 10 last the venom 
was extracted by Mr. Raymond L. Ditmars, in whose 


charge the snake was placed 


The method of gathering the new supply differed 
from that employed by Dr. Hering. The snake was 
not a cripple, and therefore exceedingly dangerous 
Its head was pinned down with a forked stick, in 
which position the reptile was seized back of the head 


tail by Mr 
ered with a tightly-stretched membrane was presented 
to the snake. The viper struck at it, pierced it with 


and at the Ditmars. A glass beaker cov- 


MAy 23, 1908, 


Giffard’s Process of Making Hydrogen for Balloons, 

At the Aero Clubs ground in the suburbs of Paris 
is to be set up an apparatus for making hydrogen for 
balloons by The idea was brought out 
some time ago by the French scientist Giffard and jt 


a new process. 
consists of passing water vapor over red-hot iron, 
in which case the water decomposes and the oxygen 
combines with the iron, leaving the hydrogen free 
To recuperate, we pass carbon monoxide gas over the 
oxide of iron which was formed, absorbing the oxygen 
and setting free the iron in the metallic state. But it 
required the apparatus recently invented by the Eng. 
lishman, Mr. Howard Lane, in order to secure prac. 
tical results for balloon work. The plant at the Aero 
Club consists of two gas generators, one of these be 
ing for producer gas, designed for 
heating purposes only, while the 








\ , ef Hahnemann, perhaps his most bril 

lia liacipl und the founder of homeopathic medi 

this count From the Arrowackian Indians 

Guia among whom he effected many a noteworth 

he I d blood-curdling stories of a deadly snak 

called iru kuku It had long been an idea of hi 

anima! ibstance might prove just as valuable 

in medicine 1 vegetal extractives, contrary to the 

general belief of his time It occurred to him that 

perhay the venom of this deadly serpent might be 
endowed with properties of pecu 
lia medicinal virtue After con 
siderabl persuasion the natives 
were induced to capture a “suru 
ku for him The snake that 
they brought to him had been crip- 
pled the wint of helplessness; 
it wa Of t manner 
oft sf ‘ yveno!r from the 
Se H | given a lively 
‘ t the Archiv fuer die 
H 7 ithische Heilkunst, which 
W published in 1831 in Leipsic 
inder the editorship of Dr. Ernest 


Heri lachesia trig nocepha- 

; nh oological name of the 

} i serpel which the In- 

dia illed uru kuku”) was ten 
feet long in exceptionall large 
pect I when it j considered 
! e length varies from 


f ven feet According to 
his own account, he eized the ser 

i ind forced open its mouth. He found that the 
ve I could not flow because the vents were blocked 

1 muscular sheath. One of the natives was in 

duced to hoid the nake (much against his will) 
vhile Hering slipped a forked stick into the mouth 
to hold t jaws apart He laid back the obstruction 


of the fang and cleansed the « mouth of the 


idhering saliva His 


reatures 


next step was to squeeze the 


son gland rhe drop of venom that flowed out he 
é d ’ little heap of sugar of milk. By re 
eated squeezing he succeeded in gathering ten such 
Thi inute quantity of venom, so carefully coi 
lected, was triturated with 100 grains of sugar of milk 
Every grains of this mixture was again triturated 
ith 100 grains of sugar of milk 
Like a true scientist, Hering determined to experi 


ment on himself with the lancehead venom In the 


ypublication previously mentioned, he gives a _ terse 
cientific account of his sensations. As a homeopathic 
physician he believed that disease could be cured by 
administering small doses of drugs that could induce 
the disease. By noting what ills would be induced 





The West Indian Fer-de-Lance. 


its fangs, and deposited a drop of venom in the beaker. 


Three times the serpent was allowed to strike. In all 
17.75 grains of yellowish poison were obtained. Fol- 
lowing the method laid down by Dr. Hering so long 


ago, this was triturated with 99 parts of sugar of milk 


for every part of venom. Eventually it will be so far 
triturated that it will last the world for half a cen- 
tury Less than one-millionth of a grain is the homeo- 
pathic dose of the poison 
Of the lancehead itself, it may be safely said that 
it is the most deadly serpent of the western hemi 
here A native of South America, it was introduced 


in the ill-fated island of Martinique to rid the planta- 
enough, but be 
The island- 


effectively 
formidable 
mongoose to rid 
call the 
this 


tions of rats It did this 


came itself a pest even more 


themselves of 
Whether the 
not, the 


ers then imported the 


the fer-de-lance, as they snake 
task or lachesis 


the 


mongoose succeeded in 


exterminated on island by the 
Pelée. The serpent may be regarded as 
of the Crotalide family. When in 
suit of its prey, the lachesis is said to be capable of 
fatal, 


was all but 
Mont 
a yellow viper 


erup- 
tion of 
pur- 


making considerable leaps. Its bite is how 


other gives a high-grade gas, a mix. 
iure of hydrogen and carbon mop- 
oxide. The latter is to re 
duce the in the re 
cuperating process and set free the 
metal. A boiler for producing the 
steam and a set of retorts to hold 


used 


oxide of iron 


the iron turnings make up the regt 
of the essential features, besides q 





scrubber for purifying the result- 
ing The present gas 
producer for the low-carbon gas, of 


hydrogen. 


the Wilson type, gives a mixture 
which contains a large amount of 


carbon monoxide gas and also nitro 
gen, with 15 per cent of hydrogen 
and also different hydrocarbons 
such as formene and ethylene, with 
carbonic acid gas. It 
sufficient 


is, however, 
to be used as a fuel. On 
the producer 

gives a high quality of gas which 
is rich in hydrogen (42 per cent) and the carbon mon- 
oxide enters into it for 37 per cent. The gas has thus 
To carry out the process, 
the retorts containing the iron are heated to redness, 
When the iron the 
hydrogen is set free and the iron is changed to mag 
netic oxide. In the second place, the reducing gas is 
sent over the oxide, freeing the metal with a resulting 
product of acid gas. The of high- 
grade gas which must be employed passes thence into 
the pipes and is mixed with the producer gas for the 
heating of the The furnace which sur- 
rounds the retorts containing the iron is built of fire 
brick hollowed so as to give canals for the circulation 
of the hot air from the furnace, with a resulting econ- 
omy of heat. 


the contrary, second 


a high reducing property. 


water vapor is projected upon 


carbonic excess 


apparatus. 


The present system as described is used in England 
Russia in the aerostatic work which is in 
charge of General Kovanko. The resulting gas is said 
to contain 97 hydrogen, and where coal is 
very can be made for $0.02 per cubic 
yard. In France this price will be doubled, but in any 
case it will be quite low. Where gas is compressed in 


and also in 


per cent 
abundant it 



































The Lancehead Struck Through a Membrane and 
Kjected Its Venom Into a Glass Beaker. 


The Jaws of the Lancehead, Showing the Poison 
Fangs. 


How the Serpent Was Held During the Extraction 
of the Vcnom. 


EXTRACTING THE VENOM FROM A LANCEHEAD SNAKE FOR MEDICINAL USE. 


in himself by the lancehead venom, he would know 


would be available. So it happens 


therapeutic value lachesis venom may 


discovered by the very man who firsi 


took the risk of gathering it 


For eighty years that small quantity of triturated 


venom, collected and compounded in Dutch Guiana by 
one of the remarkable time, 
has been prescribed the homeopathists 


most physicians of his 


world over by 


for the treatment of septic conditions of the blood 


auch as pyw@mia or septicemia, erysipelas, carbuncle, 


gangrene, malignant scarlet fever, diphtheria, and dis 
orders of the nervous and mental system Although 
the dose prescribed is small, this sole source of tri 


turated lachesis venom has been fast dwindling. Ac 


fatal may be gathered from the oft-quoted statement 
that “if by some chance you encounter in the island 
[of Martinique] a person who has lost an arm or a 


leg, you can be almost certain that you are looking at 
a victim of the fer-de-lance—the serpent whose venom 
putrefies living tissue.” 
0 
The twelve locomotive manufacturers in the 
States and Canada built 7,362 
which 6,477 were for use at 
ported. This is 
with 1906 
built in shops of the 
330 electric locomotives and 240 compound locomotives 
built, as against 237 and 292 respectively in 1906. 


United 
1907, of 


were ex- 


locomotives in 


home and 885 


an increase of six per cent compared 


These figures do not include locomotives 


railway companies. There were 


steel cylinders for transport, the cost will be about 


$0.05 per cubic yard 








The passenger traffic through the Simplon Tunnel 
has fluctuated greatly and was largest in August, 1906, 
the third month of its operation. In that month 
42,622 passengers were carried through the tunnel. 
The number fell to 14,545 in November of that year, 


and to 10,106 in the following January. The largest 


number in any month since has been 34,500 The 
freight traffic has grown rapidly but is still small The 
largest in 1 was 5,658 tons in October. For the 


first five months of 1907 it was about 44,000, swelled 
by a blockade of the Mont Cenis ‘oute. In the fret 
year the gross earnings were some $190,000, 
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THE LARGEST CLOCK IN THE WORLD. 
So much has been said of the great clocks of Eur- 
clock in the 
look for it 
years 


ope, that if asked to find the largest 
world, one’s first impulse would be to 


among the cathedrals abroad. A number of 


ago, the Philadelphia City Hall clock with its 25-foot 
London’s Westminster 


dials wrested the laurels from 

clock, which has 22%%-foot dials, Only the other 
day it was reported that a 25-foot dial clock would 
be placed in the tower of the Metropolitan Life Build- 
ing; and now a new record has just been made by the 


clock which sur- 


Colgate 


Scientific American 


that there can be no reflection of light to confuse the 
observer in reading the time. To wind 
pressure, the dial is made of 6-inch pine boards spaced 


lessen the 


three inches apart. In place of numerals, coffin-shaped 
strokes of black 5% feet large 
tower clocks it is found unnecessary 


long are used. In 
to use the usual 
Roman numerals, as they cannot be read at any great 
distance. It that few persons who have 
looked at the Westminster clock or that at Philadel- 
phia are aware that the dials bear no numerals. At 
night the dial face will be illuminated by a ring of 


is probable 


375 


The Colgate clock will be driven directly by a me- 
chanical clock train. The clock mechanism comprises 
train” or 
while the 


controlled 


two separate movements; one, the “time 


master clock, serves.to keep accurate time, 
other, known as the remontoir train, is 
by the time train, and acts to drive the hands of the 
clock, 

The two trains are mounted on a bed four feet 
long. In our illustration of the movements the time 
train is shown at the right, and its office is to re- 
remontoir train every 30 The 


lease the seconds 








mounts 

and Company's . . ' 
soap and _per- 

fume factory at 

Jersey City Not 

only is this 

clock larger 

than any other 

in the world 


but it has es 
tablished a class 


of its own, be 

cause its dial 
area is more 
than twice as 


large as that of 


its nearest com- 


petitor. Possibl; 
mention 
should be made 
of the great 
clock of Mech 


lin, Belgium, 
which is said to 
have a dial of 37 
feet diameter 
but it is hardly 
fair to make 
any comparison 


between this 

















crude mechan- 
ism, with its 
single hand to 


mark off the 
hours, and the 
perfect time- 


The Hands Illu- 
minated. 


to-day. 

But even the Mechlin clock 
The dial of the 
in diameter by day and 40 feet by 


pieces of 
is surpassed by the Col- 


gate clock latter measures 38 feet 
night; that is, the 
lights which serve for the hour marks at night are 
daytime dial, 
form a circle of 40 feet extreme diameter. 


Some 


set beyond the periphery of the and 


conception of the enormous proportions of 
this clock may be had from the accompanying photo- 
graphs of the hands. 


supported by sixteen men, measures 15 feet from end 


The hour hand, which is shown 


to end and is 3 feet 10 inches at its greatest width. 
while the minute hand has an over-all dimension of 
20 feet, and with its counterpoise weighs 640 pounds. 
moves 11% 


Every half-minute the tip of this hand 4 


inches, and in the course of a day it covers a distance 


of more than half a mile. The hands are made of 
copper sheet metal, secured to a brass frame and 
stiffened by means of brass trusswork. The copper 


Sheathing is painted black with a sanded surface, so 


Testing the Clock at the 





time train ro 
tates a crown 
wheel, indicated 
at A. The re 


montoir move 


ment carries a 
lever B, 
with a 

its outer 


formed 
tocth at 
end, 
which is adapt- 
ed to bear 
against the 
teeth of the 
crown 
As the 
revolves, the 
lever B 
between the 
teeth of the 
wheel, 


wheel, 


latter 


enters 


crown 
and strikes 
against the in- 
ner face of a 
tooth at the 
opposite side of 
the crown wheel, 
Here the tevei 
is held in check 
for fifteen sec 
onds, until the 
crown wheel re- 
volves sufficient- 


ly to permit it 








Factory. 


incandescent lamps. Each minute mark will be indi- 
cated by a 4-candle-power lamp, and at the hour mark 


$6-candle-power will be used in red lanterns. The 
hands will be outlined with electric lights, forty 4- 
candle-power lamps being used on the minute hand, 
and 34 on the hour hand. The current will be sup- 


plied to these lamps by means of carbon brushes bear- 
ing against 

The making of a large tower clock involves more 
of a problem than mere proportions. As the dial will 
not be incased in glass, the hands are exposed to all 


copper contact rings. 


changes of the weather, and yet they must keep time 
chronometer. The Seth 
Company, which is making this huge 
clock, guarantees that the 
weighing together more than half a ton 

time, and it is 
will be far ex- 


with the precision of a 


Thomas Clock 
hands 


gigantic, unwieldy 


will not vary 
six seconds a week from the correct 
that even this accuracy 


probable 
ce eded, 


The Enormous Hands of the Clock, Minute Hand 20 Feet 
Long, Hour Hand 15 Feet Long. 


to pass out, 
This releases the 
remontoir 
movement, and 

the lever swings 
around on its axis until it strikes the under side of 


the crown wheel again, where it is held in check a 
Every half-minute the remontoir train is thus 


hand is moved 


before. 
released, and at each release the hour 
half a minute. A fan C 
of the remontoir movement and prevent the lever B 
from striking the wheel with a sharp 
This fan causes the lever to occupy about seven sec- 


serves to govern the motion 


crown blow, 


onds in making its sweep from the release position 
back to the under side of the crown wheel. 

The advantage in having two separate movements to 
drive the clock is that one acts as a relay for the 
other. The remontoir which drives the 
hands directly, is operated by a weight of over 1,100 
This heavy weight should be enough to over- 
come any jar or vibration of the hands caused by a 
high wind. The time train or master clock is operated 
by a weight of but 600 pounds, and this permits a 
more delicate In case of accident to the 


movement, 


pounds. 


movement. 
































The Time and Remontoir Movements 
of the Clock. 


Details of the 
Escapement Mechanism. 


THE LARGEST CLOCK IN THE WORLD. 


Sixteen Men Carrying the Enormous 


Hour Hand, 








! i instance, they should be frozen fast 
t if th ht hould need repairing, the) 
could be * ! without disturbing the master clo 
whict ld I nue oO Keep perfect time and after 
the re ¢ cle the hands could be reset to 
correspond ¥ ill dial of the master cloc} 
The fe esca el ised or I Colgate clock 
j Imila I ted | Sl Edmund Becket for 
use on ft is Westminster clock, and is known as 
Denison’s oub!l hree-legged gravit escapement It 
rir ) light arms or gravity pallets, which 
‘ ! t l ! i itle ish and thus 
eep I ms partly withdrawn be 
r t | ndul ! the clock train, and 
when overtaker idulum they are released 
ind fa ! pendulum on the return stroke 
erve te the he necessary impulse. The 
wcompanying diagram will give a clear idea of the 
operation of this escapement The two gravity arms 
’ indicated D ispended on separate pivots FE, and 
fi d with roll beat pins F at their lower ends The 
clock m nt é tes two locking plates G, each 
formed Three pins H connect the two 
plate na l ») engage the projecting fingers 
J of " D Our illustration shows one 
ef tl \ t after it has been pushed to 
e left ! pins H The locking plates 
are pre nied fror ther rotation by a stop A on 
thi 1 whic é es one of the legs of the plate 
The pen 1 swinging in the direction of the 
arrow. and as ' strikes the gravity arm at the 
left, it will wit it far enough to release the locking 
plate, permitting the latter to rotate and push the oppo 
ite gravi rm D toward the right. In the meantime, 
the pend on its return stroke will swing with the 
added impulse of the gravity arm just released In the 
Colgate clocl he penduium i eight feet long, the rod 
weighs 76 pounds and it carries a bob weighing 330 
pounds I Ise given it by the gravity arm is a 
slight touch f le than two ounces at each stroke 
This incredibls ill pressure is ample to keep the 
pendulum wingir The advantage of the gravity 
escapement f t the pressure of the clock train is 
not exerted ! pendulum, but merely acts to raise 
the gravit mn 1 as the weight of these arms is 
constal there ‘ be no variation in the impulse 
en to tl pend no ma how the pressure of 
ihe cloct train ma i To prevent the locking 
mates ¢ t ‘ ng too rapidly when released, a fly 


clock is of the compensating 


tv The eel shaft carries a zinc cylinder, from the 
top of which t) idulum bob is suspended As the 
shaft increas in length wit! 1 rise of temperature 
ihe ine sles ‘ nd ind raises the pendulum bob 
ufficient to compen t for expansion of the steel 
The top of the pendulum bob is hemispherical, so as 
te re + i} I lation of dirt or particles, which 

ight « turb the we ht and balance of the pendu- 
lum he 1 ont movement serves to drive the 
haft M, to whiel yupled the shaft which runs up 
to the dial wo The dial works are placed directly 
behind the dial, and consist of gearing necessary to 
make the minute hand move twelve times as fast as 


the hour hand 


Before setting the clock up in Jersey City, the move- 


ment was carefully tested at the factory of the Seth 
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purities, and to further purify the water and kill 
off the germs, an electric current is passed through 
the water between the aluminium cups. It will 
be observed that the cups are screwed into a 
hard rubber top plate and make contact, respective- 
| with the terminals G and dH. The electric 





























GATHERING AND LOADING FORK. 


current used 
by means of 
into circuit 
is running 


trical current 


with 


into 


which 
thrown 


dry cells, 
switch are 
when the 
effect of the 
the tempo- 


eight 
an ingenious 
the 
the filter. 


consists of 


only 
The 
up 


cups water 


elec- 
water 


is to break 

















A COMPUTING CHEESE CUTTER. 


rarily into hyd 


tion of ozone 


of the cup B i 
fied water is 
reservoir there 


contained. At 


rogen and with a large 


This 


oxvzen propor- 


acts to kill off germ life. Outside 
s a glass reservoir, in which the puri- 
the lower this 
mechanical filter of the ordinary 


end of 
is a 


type, consisting of a small chamber K filled with car 


bon and quartz 


ties that might 


sand. This serves to trap any impuri- 
possibly enter the glass reservoir 
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The cost of operating this filter is very slight. In 


practice it has been found that the battery need not 
be renewed oftener than once a month A patent on 
this improved filter has recently been secured by the 


Electric Perfect 111 


New York, N. Y. 


Filter Company, of Broadway, 
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GATHERING AND LOADING FORK. 

Pictured in the accompanying engraving is a dump- 
ing fork of for gathering and 
loading such material as manure, hay, and grain. The 
fork is so designed that an operator may conveniently 
release the load-sustaining section of the fork from its 
while the fork is and the 
the load will then automatically carry the 


ingenious construction 


locking device elevated, 
weight of 
At the same time a scraper 
the 


tion, cleaning the fork and assisting in the discharge 


fork to dumping position. 


will automatically pass over load-sustaining sec- 


of the load. The fork comprises a series of parallel 
tines, which are curved upward at the rear and are 
inclosed at the sides by means of metal walls. This 


constitutes the load-sustaining section of the fork, and 
it is provided with two rearward!y-extending handles, 
indicated at A in the illustration. The 
scraping device consists of a plate B of L-shaped cross 


which are 


section, which bears against the tines. At each side 
the scraper is provided with studs C, which project 
through slots in the side walls of the fork, and en- 


the slotted curved arms D of a pair of opposite 

Hooked to the opposite ends of these levers is 
a bale F. The levers are pivoted to the sides of the 
fork at EF. The rear end of the fork is also provided 
with a bale G. When loading the fork it is dragged 
means of a bale F, and the parts are then in 
the position indicated by Fig. 1, with the scraper at 
the extreme rear end of the fork. A catch H 
the scraper, and hold it in 
When raising the fork and moving it to the dumping 


gage 


levers 


along by 


engages 
serves to this position. 
position, the two bales F and G@ are hooked together. 
The load-sustaining will then a hori- 
zontal position. When the operator desires to dump 
the fork, he releases the catch H by drawing a cord, 
and the parts will then slide to the position shown in 


section assume 


Fig. 2, owing to the weight of the material on the 
tines. As the levers swing on their pivots FE they draw 
the scraper along the tines, clearing the latter and 
assisting in dumping the load. The inventor of this 
fork is Mr. Marius A. Heffner, of Arenzville, IIl. 
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A COMPUTING CHEESE CUTTER, 
Illustrating the accompanying article is a cheese 
cutter of the type adapted to cut a predetermined 


amount of cheese and automatically compute the price 
2 the mechanism may clearly 
table operating 
the base of 
secured, which is 


of the slice cut In Fig 
the 


removed. To 


ve seen, because cheese and an 


board have been circular 
the cutter a 
hinged a blade A. Hinged to the base near the bracket 
is a lever B, provided with an offset to clear the pivot 
The short 


end of the lever B is connected by a link to a plate 


cheese bracket is on 


pin on which the cheese table is mounted. 


C; the latter is secured to the under side of the oper- 
ating board, so that when the lever B is swung on its 
it will rotate the operating board through a lim- 
ited ar« Over the operating board the table 
is mounted, and this is provided with lugs, which are 


pivot 
cheese 


adapted to be engaged by spring pawls carried by the 
A spring pawl carried by the bracket 
prevents a motion of the cheese table. Thus 
when the lever B is operated, the operating board will 
move back and forth with it, but more slowly than the 
lever, whereas the cheese table, owing to the arrange 
ment of the pawls, will move only in one direction. 

The cheese table is provided at its upper face 
concentric circles, which 


operating board 
return 


with enable one to 











Thomas Com] One of our illustrations shows the 
clock hands mounted on their arbors, which project 
through a window ‘of the factory In this illustration, 
the two counterpoises of the hand are shown 

When in service the clock will be wound every 
day by an attendant, though it may run for four days 
without winding it is expected that before this num- 
ber issues from the press, the Mayor of Jersey 
City will have pressed the button that will 

tart the gigantic hands on their endless 
sourney 

--— — oe < 6 > —— 
A NEW TYPE OF FILTER. 

A ver imple and efficient ! 
centl heen de d for the purpose of filt« 
ing smali quantities of water for use in the 
house or office. The filter when continuously 
running will purify five gallons of water per 
hour One of our illustrations shows how the 
filter may be applied to a water cooler. The 
details of e device are shown in the other 
iliustration which the parts are broken 
away to reveal the interior details. The 
water enter filter from above, and is 
first caught in an aluminium cup A. Thence 
it passes out into md cup B. Fitted in 
the inner aiuminium cup ts a thick laver of 
felt The outer aluminium cup is similarly 
provided with a felt sleeve D. The water 
passes out of cup A into cup B through a ring 
ef perforations BZ, and it issues from cup B 
through second ring of perforations F, 
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elevation than the 
of felt act 
mechanical im 


which are at a higher 


The two layers 


the 


perforations FP 


to remove 


merel 





A NEW TYPE OF FILTER bw 
APPLIED TO A WATER 


COOLER. 











the cheese on the board. 
D serve to retain the cheese in 
position. The operating handle B 
along on are E, on which two stop pieces F 
are secured, These 
to any desired position. 


center Projecting 


lugs such 
swings 
stops may be adjusted 
Mounted on the lever 
is a spring pawl G, which may be temporarily 
turned inward to engage the stops. On the 
plate EF graduations are marked, 
which will permit the operator to determine 
in advance the size of the slice he is cutting, 
and alse the price of such a The in- 
ventor of this improved cheese cutter is Mr. 


arcuate 


slice 


J. W. Isler, of Goldsboro, North Carolina. 
——>+-2 > 
Remarkable expansion has taken place in 


the 
showing that while the total quantity of man- 
shipped through the Kidderpore 
Docks during the whole of the year 1906 was 
14,587 tons, the shipments up to end of Octo- 
ber last year amounted to 40,349 tons. The 
Steel Company, of Pittsburg, has 
acquired large manganese properties in India, 


Indian manganese industry, statistics 


Zanese ore 


Carnegie 








INTERIOR 


DETAILS OF THE FILTER, 


and it is expected that these figures will be 
yet further increased 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 








COLLAR. Fr McManus, New York, 
n. ¥. Int ordinary fold collar, it is very 
difficult to tie a bow tie, without rumpling the 
yertical p« ( and yet tight enough to re- 
tain the orizontal and in proper position 
on the This tie can be tied loosely 
enough t nt rumpling and the slits will 
retain t! horizontal and in proper posi- 
tion on t al 

Electrical Devices, 

CHOKE-COL! I O. Lanawortrnuy, Brad- 
ford, Va rhe entire absence of heat; perfect 
adjustment of voltage and clearness of light 
on a pictur momy over all forms of rheo 
stats; freedom from excessive current on short 
circuit d tl indestructibility of the coil 
under 4 conditions of service, are the 
advantage this invention for use on alter 
nating ar lamps, especially those used with 
moving picture machines 

APPARATUS FOR PRODUCING ELEC 
TRIC DISCHARGES THROUGH GASES.—A 
ScHNELLER, Ginneken, near Breda, Nether 
lands An object of this invention is to pro 
vide new ind improved apparatus whereby 
electricity is discharged through gases, in such 
apparat a fluid dielectric beir utilized 
Many former difficulties are overcome by the 
present improvement a fluid being utilized 
which is highly resistent even at the high 


tensions employed 


Of Interest to Farmers, 








HAY-P?RESS Ek. W. Kesey, Colliersville, 
Tenn. The invention operates the plunger 
shaft frot a pre tion extending downward 
from tl inder side of a main cam, said pro 
jection being position to act upon the short 
arm of a ver, the long arm of said lever 
being t d to a plunger shaft, so that as 
soon as this is released from the main 
am the plunger returns to its normal position 
after having completed it rearward stroke 
It is an improvement on the press for which 














PICTURE -SUPPORTER. E. F. Brapr, 
Schenectady, N. Y. The invention pertains to 
picture hangers and easels, and the principal 
object is to for pictures, 


provide a support 





which can be adjusted to fit pictures of dif- 
ferent sizes. Another object is to provide a 
support which can be adjusted so that it can 


different conditions, 
standard, as 


be hung on the wall under 
or be supported with legs and a 
easel. 

MASSAGING 
Memphis, Tenn. invention is 
the of which 
toilet preparations can be effectively applied to 


an 
DEVICE. x < 
The aim of 
provision of a device, 


JOPLING, 
this 
by means 


the skin of the body, which has means for 
ntermittently ejecting the preparation, and 
which is controlled in a simple manner by the 
hand of the user. 


Hardware. 
GAGE = sé 
The 


MICROMETER 
Spring Lake, Mich. 


KELLEY, 


purpose here is to 


provide a caliper or gage, which is graduated 
in such manner that it may be read more 
easily and quickly than others in its class, the 


graduations being most conveniently expressed 


in 64ths of an inch upon the rotatable thimble 
rigidly connected with the micrometer screw 
constituting one of the gaging points of the 
instrument. 

STIRRUP.—W. D. MILLER, Saco, Mont. 
The invention embodies a stirrup-frame having 
a cross bar or bolt and an auxiliary frame for 
securing the stirrup to the stirrup’ strap, 
having a hook normally engaging under the 


bolt ; seated 
in the upper portion of the stirrup-frame, with 


its that it will disengage 


the auxiliary frame being movably 


hook so 


positioned 


the bolt when pressure is brought to bear on 
the front of the auxiliary frame. 

WRENCH H. C. Moore, New York, N. Y 
This wrench is intended for use by machinists 


The ob 
imple 


ind handy craftsman, or 
the 


which is 


pipe fitters. 


ject of invention is to produce an 


ment simple in construction and 
which will have improved means for controlling 
the amount of opening the 

COMBINATION-TOOL.—J. M 
Pa. 


nail puller, a chisel or screw-driver, a hammer, 


between jaws. 


KIEHLE, Cou- 


dersport, This improved tool comprises a 


|}a staple puller, and a claw, and is adapted to 


| of the adjacent 


Letter Patent wet formerly granted to Mr, 
Kelse) 

WEEDER AND CULTIVATOR oO J 
GONZAI Palms, Ca One purpose here is 
to provide a type of implement, that will com 
hine in one de tl functions of a culti 
vator and weeder ind ft so the 
device that wh tivating the ground over 
which it is drawn it will destroy all weeds in 
ts path without stepping or clogg whether 
the w i me inch or tw feet high, or 
growing d or thick and matted 

Of General Interest, 

PROCESS FOR EXTRACTING METALS 
D. R. Roperrson, Denver, Col rhe improve- 
ment r tes to tl xtraction of metals from 
substance nta ng them, and more particu- 
larly to the separation so-called precious 
metals particularly to the separation of | 
gold, s The 


nd copper from their ores 


process quires no special sk 


UMBRELLA r. A. SromBauGuH, St. Marys, 
Ohio. The construction permits the outer 
half portions of the bows of the frame to tele 
scope within th remaining portions thereof, 
and provides means for holding the bows ex 
tended full length, under stress of a distended 
covering when the umbrella is raised; it auto 
matically closes all the bows when collapsed, 
and folds the stretcher rods by same move 
ment, permits the outer sections of bows to be 
telescoped, and permits the frame to be 
bisected, whereby the length of the folded 
umbrella is reduced one-half, and a neat, com- 


pact package is provided 


BAG OR PURSE FASTENER L. B 
Pranar, New York, N. ¥ One of the pur 
poses of the inventor is the provision of a 
fastener particularly adapted for bag frames 
and which comprises but few parts, the latch- 


ing member 
from the 
engage. It 
bag frame. 
RACK.— J 
invention 


rocking movement to and 
keepers it is adapted to 


effectually applied to 


having 
keeper or 
may be any 
New 
improvements 
to the 


York, N. Y The 
in racks or 
back of a 
other suitable 


S0YLE, 
refers to 
rails adapted to be secured 


chair, to the wall, or to any 


Stationary body and serv to support coats, 
Wraps, or other garments and the like It 
May be normally left in its lowered position 


80 as not to 


may be 


the g 
moved to an extended 
and firmly support garments 
FIRE-CURTAIN.—A. M 
Mo. In the 
automatic fire-proof 
buildings, and comprises a fire-proof curtain of 


obstruct and for 


pass 





use 
readily position 
FULLER, St. Louis, 
the 
openings in 


this case invention relates to 


protection of 





asbestos or other suitable material, arranged 
to automatica ly cover doors, windows, and 
other openings, upon the temperature in 
Proximity thereto reaching a predetermined 
degree, 

SEALING-CAP FOR BOTTLES E. D. 
sETTS and EK VANDENBERG, Lancaster, N. Y. 


The Object of 


this invention is to provide a 
‘ealing cap for bottles, that may be readily 
‘pplied to thy open neck of a_ bottle, and 
hermetical!y al the broached receptacle for 
the Preservation of any contents of the bottle 


that may remain after the bottle has been first 


ened . x ree : 
ened and a portion of the liquid therein re 
Moved, 


| tubular poles to allow of readily 


| made 





different 
opening 


be used for a variety of 
repairing 


loosening siding 


purposes, 


such as fences, boxes or 


NAIL.—-W. Horner, Reed City, Mich. More 
particularly the invention relates to that type 
for use in blind nailing through the tongue of 


matched boards used for ceilings, floorings, and 
the like The 
a nail which will not split the wood, which is 
held in proper relationship to the grain 
of the wood, and 
into place so 


inventor's object is to provide 
rigidly 


which may be readily driven 
as not to interfere with the edge 
board 


Household Utilities, 
AND FURNACE.—W. R 
Ky The 
that 
is provided a 


STOVE 


Louisville, 


FENERTY, 
more 
furnace 


invention relates 
particularly to 
in which 


rounded by a 


type of stove or 
fire chamber 
and the 
construct parts that the 
the which often 
burned out and requires replacing, 


there sur 
object 


lower 


suitable 
the 
chamber, 


casing, 
is to so 
portion of becomes 


may be re- 


moved and a new one inserted without dis- 
mantling the entire construction or removing 
the major portion of the casing or the upper 
portion of the chamber. 

CURTAIN-POLE.—J. Kroper, New York, | 


N. Y. The object of the present invention is 
to provide a pole arranged to permit of con 
veniently engaging the knob with the end of 


the tubular pole, and in the case of telescoping 
engaging one 


pole section with the other. It relates to 
curtain poles such as shown and described in 
the Letters Patent of the U. S8., formerly 


granted to Mr. Kroder. 





Machines and Mechanical Devices, 
SODA-FOUNTAIN.—H. K. 
a.-¢ 


SmitH, Union, 
The inventor seeks to provide improve- 
portion of 
contents will be 
to arrange the filling means 
jar filled from front of foun 
tain without necessitating the removal of 
the jar, and further, improvements in the dis 
pensing whereby the quantity of 
may be gaged, and 
the syrup in the discharge will be drawn 
back by the the dispensing 
devices to normal position so as to avoid drip 
from the syrup Mr. Smith 
a patent for another soda-fountain, in which, 
in connection with the holders and the 
for dispensing therefrom, he 
provides electrically for actu- 
the and connection 
the individual respective 
holders electrically means for 
actuating the respective syrup dispensing de- 
vices. 

ENGRAVING-MACHINE.—R. Turner, 
Canaan, and B. R. Coruey, 
N. Y. The invention relates to plate engray- 
ing, and its object is to provide a machine, 
arranged to permit of conveniently, accurately, 
and quickly sunken letters, signs 
numerals, characters, and ornaments, and any 
desired combination thereof, in copper plates, 


ments in 
the 


the means for exposing a 
the height of 
visible, 


jar so its 
also 
so the may be 


and 


mechanism 
syrup dispens d whereby 
tube 
readjustment of 
tube has secured 
syrup 
devices syrup 
operated means 
ating 
with 
syrup 


devices, provides in 
the 


operated 


devices in 


New 
Conn., 


producing 





New York, | 





steel plates and the like, and without 


the use 
of skilled 

VALVE-LIFTER.—D. Ronen and D. E. 
Forron, Evart, Mich. This lifting device for 
foot or check valves is for use in tubular wells, 
and designed to be employed in 
connection with sand pumps, wherein it forms 
a permanent and detachable part of the same, 
and is adapted not only as a means for grab- 
bing and lifting the valve, but also to bore or 


labor. 


is especially 


drill to loosen the sand in the well-pipe in 

order that it may be readily pemped out. 
TRANSMISSION MECHANISM. L. EB. 

Manout, 10 Rue Léopold Robert, Paris, 


France. The invention permits the following: 
Perfect equilibrium and absolute gripping of 
the belt in all its positions on the cones. 
Direct drive on differentials at all speeds. 


Clutching the engine progfessively when start- 


ing, positive transmission of power after start- 


ing. Changing from forward to backward 
running without declutching. Utilizing engine 
for braking vehicle. Throwing rear axle of 
transmission out of gear when running down 
easy gradients to run free and rotation of 
transmission mechanism to no purpose be 


avoided Increase in range of vibrations of 


speed afforded by cones with a less crowded 

arrangement of the mechanism. 
BOOKBINDER’S STRIP-APPLYING MA- 

CHINE.—C. J. DuaGan, Chicago, Ill. The 


mechanism enables the joining of the leaves to 
be accomplished by the aid of a single roll of 
muslin to which glue or liquid paste 
is constantly applied; enables the leaves to be 
while and flat; enables the 
glue or other adhesive material to be heated 
before being applied to the joining strip or to 


ribbon or 


joined stationary 


the leaves or sheets. 
MOLDING-MACHINE.—J. P. Cosrigan and 

J. F. J. Costigan, New York, N. Y¥. In this 

patent the invention has reference to molding 


machines, the more particular object being the 
production of a machine for pipe 
the like, in semi-cylindrical sec 
machine may be used for 
the form of cylinders or semi 


molding 
and 
The 
pipes either in 


coverings 
tions molding 
cylinders as desired. 

MACHINE FOR WRAPPING GRAFTS.—W. 
H. Bei, Huntsville, Ala. In this instance the 
invention relates to grafting, its object is 
of a new and improved machine 


and 


the provision 


for wrapping twine or the like around the 
stock and scion, with a view to quickly and 
securely fasten the scion in place on the} 
stock. 


Prime Movers and Their Accessories, 


ROTARY ENGINE.—T. AsuLey, 8 Cemetery 


road, Louth, Lincoln, England ty the present 
invention there is an adjusting device for ac 
tuating a steamtight device at the side of the 


revolving piston, and the sliding abutments in 
the cylinder provided with 
tight packings which are also capable of being 
iaken of the cylinder through the 
the cylinder 
DAMPER-REGULATOR.—C. C 
York, N. Y. The aim of this 
to produce a regulator for use on steam boilers, 
the like, 
automatically 


walls are steam 


out side of 
cover. 

Koster, New 
improvement is 


and arranged 
adjust the 


furnaces, heaters, and 
to accurately and 
damper with a view to the burning of 
the fuel and the generation of the 
the boiler. It relates to regulators such as 
shown and the Letters Patent of 


the U. 8S., formerly granted to Mr. Koster. 


control 
steam in 


described in 


Rallways and Their Accessories, 
AUTOMATIC RAILWAY-SWITCH I. A. 
CALL, Bancroft, The switch is adapted 
to be train or engine 


Idaho 


operated from a while 


in motion, and the inventor’s object is to 
provide a switch of the stub rail type, which 
will not be apt to clog from snow, dirt, or 


other cause, nor from contraction or expansion 
of the rails at the switch. The mechanism is 
located above ground or on a level with the 
track and not subject to disadvantages of un- 
derground or sunken parts. 


Pertaining to HRecreation, 
AMUSEMENT-BRAILWAY J il 
New York, N, Y This 
purpose the provision of means causing a car 
in its travel to and fall and the 
body of the car to revolve and rock from side 
simulating the rolling and pitching of 

There are no points in the car at 
passengers will not experience its 


Dewey, 


invention has for its 


rise to cause 
to side, 
a boat. 
which 
tions. 


mo- 





Pertaining to Vehicles, 
CUSHION ATTACHMENT FOR 
BILES.—J. EF. Marriner, Newton, 
purpose of this provide a 
cushion support automobiles and 
other vehicles of like type, cars, car-seats, etc., 
which and ex- 
purpose to pro- 
vehicle even should 
cushions de 


AUTOMO- 
Mass. 





One 
invention is to 
body for 
convenient 

Also a 
for a 
pneumatic 


device is capable of 
peditious application 
vide a 
all of 
flated. 


COMBINED CARRIAGE ROBE, CUSHION, 
AND ATTACHMENT FOR HOLDING TOILET 
ESSENTIALS.—Kare A. Werin, Nazareth, Pa. 
The invention provides a novel 
with an infant’s carriage robe or blanket 
an attached cushion, of pendent pocket attach 
ments to the afford 
means for the compact stowage of 


safe 
the 


support 
become 


combination 
and 


convenient 
toilet arti- 


cushion, which 


| course take different work. 


{ 





cles, indispensable for the needs of an infant 
carried a distance in the vehicle having the 
* improvement. 

Designs, 


DESIGN FOR OIL-CLOTH.—A. Hunsicker, 
Weehawken, N. J. In this ornamental 
for oil cloth the pattern is in imitation of 
beautiful lace work. Mr, Hunsicker has 
designed another ornamental oll cloth 
prising a prominently dotted band under which 
which appear at 
vals pairs, making a plain 
effective arrangement of plant figures. 


design 


alsc 
com 
close inter 


yet 


runs a branch 


leaves in 


very 


Note.—-Copies of any of these patents wil) 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

















and Queries.) 


HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question 

Inquiries not answered in reasonable time should be 








repeated; correspondents will bear in mind that 

some answers » not a little research, and, 
| though we endeavor to reply to all either by 
| letter or in this department, each must take 
| his turn. 

Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 


Special Written Information on matters of personal 
ratber than general interest cannot be expected 
without remuneration 

Scientific American Supplements referred to may be 
had at the office ’rice 10 cents each 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be 
marked or labeled. 





| 
distinctly 


(10765) J. S. M. asks: Will you kindly 
} answer in your of Notes and Queries 
| the inclosed questions relative to Roman 


column 
com 


putation ? i suppose the matter is simple 
enough, but I have never come across any 
work explaining it, nor any person whom I 


| have asked who could throw any light on the 





subject. A. Very little is known concerning 
the method by which the Romans used their 
| very inconvenient notation for performing the 
ordinary calculations They are supposed to 
| have used the abacus for all except the most 
|} simple problems. This instrument is in com 
|} mon use now by all Chinamen, and it is not 
difficult for any one to see it used wherever 
these men may be found. A description of the 
abacus may be had from any encyclopedia, 
There was a rod for each denomination of 
numbers to millions, seven rods each carrying 
| five balls Another set of short rods corre 
sponded to these, and had one ball sliding on 
each They could thus count by fives and 
| carry by tens. Other rods supplied their need 
| for calculating ounces Further than this 
| their business did not require them to go; 
| they never needed to divide the distance of 


the sun by the velocity of light They died tn 
| total darkness in regard to both of these data 
of the universe. As we said at the outset, we 
do not know the detail of the method by which 
the Romans made their calculations. Their 
mode of writing numbers not like ours 
by placing like denominations in the same col- 
umn, but letter had its significance, and 
each number could be added by itself on the 
abacus, rod meant a denomination 


N. L. asks: 


the 
ear in 


was 


each 


since each 





(10766) 


sparks 


What causes the 
wire 





and 
the 
the wheels 


trolley 
motion, 
between 
whenever 
trolley wire 
the wheel and the rafi 
A little gravel the rail will produce th 
latter as the wheel strikes it, and a jarring 
will the trolley to the wire 2 
Please give the colors in succession that 
upon steel In tempering, from the lowest to the 
highest temper. A The colors upon steel 
from blue to a high straw 
| The blues indicate low, and the straw colors 
high temper. The 
matter which cannot be 
Is the United States 
other countries in mechanics? If not, what 
ranks whole? A. We think 
that mechanics in the United States are among 
the most skillful of any in the world 4. Do 
either the inside or outside wheels of a rail 
way car slip in going around a curve? If not, 
is this difficulty overcome? A. Both the 
infside and the outside wheels may slip in going 


between 
electric 


trolley 
sparks 
and 
there is 
the 


; 


f an also 
which occur sometimes 
rails? A. A spark 
an air gap between 
trolley, or 


occurs 
the and 
between 
on 

cause leave 


show 





} vary deep color. 
indicate a 
individual 
a book 3 
all 
country 


tempering is an 
taught by 


superior to 


first, as a 


how 


around a curve 5. In your estimation, in 
what field are the opportunities better——-me 
|} chanical or electrical engineering? A. Both 
mechanical and electrical engineering are good 


fields 
follow 
enter 
highly 
trical 
studies 


for 
his 


any young man. Each should 
Every one who would 
profession nowadays should be 
educated. Both mechanical and 
engineers pursue very nearly the same 
at first, and toward the the 


An electrical engi 


one 
preferences. 
either 


j 
elec 





last of 


neer may soon learn mechanical engineering, 
and vice versa. 6. Is it a fact that 99 per 


cent of the energy in a ton of coal is lost in 
transforming that energy into incandescent 
electric lights, that is to say, is only one per 
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t of the energy ut d in electric lighting (10770) O. B. P. asks I am greatly 50 pounds. If the cask was not full of wate x NEW BOOKS, ETC. 
wi coal | d as tl o energy nterested in the articles published in the pesca” the fish was put into it, and if no water} MEDICO-PHYSICAL Works. Being a Trang. 
the energy | SurriemeNT on experimental electrochemistry. overflowed wien the fish was put gto lation of Tractatus Quinique Medico. 
r } | rming it nt It ha occurred to m that the part water the weight of fish, water, and cask w ill be ee Physici. By John Mayow. Chicago 
ariche t elect " ght I mall steam promoting chemical reaction be pounds in the Rare you specify The whole | il ' The : University of Chicago 
&5 per ’ ‘ t, and in th , compounds would also furnish an ex-, turns upon whether the fish is alive and Press. 12mo.; cloth; 331 pages; j}- 
x pounds of mal pr wnation why water thrown on the flames' Whether the cask is completely filled w ith | benientell Price. $1.35 ; 
i t droj to near f a burning building appears to aid combus- | Water If a person is weighed after a meal, |} = ‘ A , Mi io», 
, ‘ alu mn in some cases. Does it play the part of a| he will weigh as much more than he did before John Mayow ced born = es? 433, and 
: | ai - ‘bvious to us that, the meal as the weight of the food he has after due course of study was graduated B.C_L, 
(1076 W. A. G. ash 1. Kindly show | ociant A. It is not obvious to u % >» ner.| from All Souls’ College in 1665, and D.C] 
| there is any connection between putting a min- | eaten Common sense teaches this If a per-| Bs : re o “ 
rvnapel a: quantity of an electrolyte into a large| Son puts 1144 pounds of food into his pocket|in 1670 He studied 3 physic and became 
r z \. T g! cane | Mer ak ania Ps and putting a small quan-'and gets upon the scales he will weigh 1% noted for his practice of it, largely in the city 
’ dh-eding a anerd P i: oii a laiems fire In the! pounds more than without the food in his| of Bath, In 1679, he died aged 36 During 
la t 4 ee lll tatic it is not possible to use| Pocket. Write stomach in place of pocket, and this short life he wrote, in Latin, five treatises, 
\ t to . ul I the dissociated substance as separate chemical | You will have the same fact. Or put nails in the first two of which were published at Ox. 
. pina betances Thu you cannot get hydrogen! Place of the word food It will be equally | ford in 1668, and the last three, together with 
t ‘4 . " - : — si chlorine by dissociating HCl in water, | true he revised edition of oe oe owe, 05 Ge 
! of t me lary |“ v ap . seat . la : place in 1674. Mayow's works received but 
t the bat-| There are H ions and Cl fons in the water, and (10775) J. L. C. says: Which of either scant notice in his own generation, and it wen 
t und tl witeh,| Yet no free H, nor any free Cl. Water is not! prass, iron, tin, steel, copper, or aluminium not until the great revolution in chemical 
. ‘ . ‘ . be On elog.| the substance which is dissociated, but electro s the most affected by temperature, and what) tneory some hundred years later that those 
g the «witel f rks will be tes are dissociated when a small quantity Is/ wi1) its expansion be with a change of 60 deg.! who came across his writings in libraries, were 
throw 1 t the burners, if the | #dded to water na Fahrenheit thermometer? <A. Tin has the surprised to see that Mayow foretold the dig. 
work has be ton 2. How hould | (10771) G. A. D. asks: Would you! highest co-efficient of expansion of om metals) covery of oxygen, and that the new chemistry 
i Ruhmkorf fuct nnected to kindly inform me whether it is possible to yu name E A bar of tin 100 feet long will) was to a great extent found in his work. 
t ‘—t p : econdat being | build a brick smokestack or chimney 150 feet expand 0.87 inch a the temperature is ir These quaint old writings are translated in a 
; ‘ rl tt und switch ar tet laa : p ' aa vhich will creased 60 deg I Lead will expand 1.14| manner to retain the natve spirit of the 
as na wat aie cea al . . me inches, and a mixture of one part tin and tw original This volume of the Alembic Club’s 
t da . » etenties an te Ghethie tt sealt parts lead (white solder) will expand 1 inch reprints deserves no mean place in all libraries 
r } tl nae ty a - ail an under the same circumstances where attention is paid to the history of chem- 
s ee uné of either square or round (10776) A.S. L. asks: Will you kindly | 89 
‘ - . ag? ge t x ’ ~~ 1 be strictly plumb, we would 88Y | expiain the following pect r condi-| USEruL INFORMATION FOR PRACTICAL MEn, 
- EC Te se it is impossible to make any-) tions? There was a fal s of fine Compiled for E. I. du Pont Nemours 
fs gr a aa : cecal oe thing mathematicaty straig! Hs plumb. The snow in this inity recently with the ther Powder Company Philadelphia: 
) : . 1 mattery tal ry Of Omtaining proper = dation for “|mometer at 36 degrees, or 4 degrees above Dando Printing and Publishing Com- 
th rere rt i chimney, and the possibility of ' freezing, wind from the south, and the snow pany, 1908. 32mo.; 216 pages. Price, 
; presi settlement, make it especially difficult did not 1 t after falling Last year we had} $1. 
. | _e | such a@ structure come as near to the absolute; , rain storm from the northeast, with the| This is one of the best technical handbooks 
(10788 M. L. 7 asks 1. In the 80-| plumb line as many other structures would thermometer at 23 degrees, or 9 degrees below | that have recently come under our notice re 
a , ' ¢| It is customary to give the outer wall of a@ tall) freezing, and the rain freezing after falling it is printed on a high quality of thin paper, 
' sas mall candle himney a batter, making the chimney smaller! 1, the latter case the thermometer ros the pocket book is unusually small for the large 
, : , aie Inege] at the Cop Che ae the: Seteoms, NOE FU BOR" showy \. The fall of snow when the tem-| amount of information is contains; and this 
" sons of economy and stability } peratur at the surface of the earth is abov compactness is gai in spite of the fact 
. We do not 72) J. N. P. says 1. Why and/| freezing due to the fact that the tempera-| that at the end of the work there is inserted 
f tt ‘ , ae 
7 h wat st out fire Why cure at the altitude of the louds is below! memorandum book consisting of 50 pages of 
. water have the sa effect whether hot or | 'ee#!né That the snow did not melt after! finely ruled section paper suitable for sketching 
nna : ne gies d A. Water puts out a f by reducing! fling was due to the cooling of the air so/ to scale and making the necessary notes. The 
t de which gives the the temperature of the Game below the poist| *™** ‘ temperature was soon at freezing.| book opens with a set of general tables. This 
i k watch chal ae Pyar ss si te deenaiaiie glbatala dae ie rhe fa rain when the temperature at tl is followed by chapters on rock drilling, in 
. , so le gmc ea abe purpose because of the large amount of heat | SUTac the earth is below freezing is due| which the three types, hand drills, machine 
@ . arried In the pocket Phe oh ‘ is reauired to turn it to steam It is| * the « site state of affairs; the tempera-/ drills, and percussion machine drills, are 
: ysasagents = waten end - sient ve when hat 3 mer: cold, be- | Tre in the clouds is above freezing, warmer | treated There are chapters on rock-crushing 
rs ‘488 , te “os semen i of the great amount 4 latent heat in| ‘han it is below Phat the temperat ” rosé | machinery ; on earth work, with rules for eal- 
t ° wa ' ‘ watt rf iry converter fter the fa rair too ylace ay e € l — ; a eig ° . 
; ‘ that if it should the water 2. Does the sun shining directly or <a I ool + eS “ pla é ag a pe culating ganar eS ee on — 
} ; ; { } watch w d not 1 a cooking stove have any effect upon th cook cong a rigs eae . P : oc Moo ‘ pseu Bom ogy np = ne = 
I te : : - “— l ing Does it lessen the baking in any way?)|*” & ‘ £ point % zing } ee pte = ta ns ot pa i “ae 
ae Mg genie of: 4d. I claim| if when st on a fire in an open grate,| (10777) H. W. says: Kindly answer =e OieG materials, and on eX . 
4. ‘ P be « ’ a¢ | does it reduce the heat A. The sum shining]. tollowine avestions in tik etludan of sout larly good, though brief, is the section devoted 
that . eres me chain ¥ d not af directly on a stove or fire in an open grate ats ae : . . . | to boilers and that on pumps, fans, and blow 
fect 1 va ¢ magnetized, but if Se aes a eee a Tee paper entitled Notes and 2 cndaage: vi *- | ers There are chapters devoted to hoisting 
sabia . “ ‘ machine th ee “ 0 < re ‘ I ‘ ie f How is the power of a gasoline engine calcu engines, tramways, and light locomotives. 
“ would magnetism . : a 0 Rega olga atid : = _ oe = ~ lated A. It is very difficult to accure Some twenty pages are devoted to iron and 
t w : n ha ilwavs ad x pay Fe a "Mae et Po . 7 a calculate the power of a gasoline engine steel. Then follow chapters on ropes, cables, 
+} magt m had stor " rding t cae ; < gpl we: This horse-power is equal to the area of th — ™/ and hawsers, and on roofing Naturally, in a 
) 1 te et k chain to be r prot ; ~s ht i} A i 4 2 aaah i a i in square he mu a by the length « handbook brought out by a great powder com 
t ‘z 1. WI you please state the stroke in feet, multiplied by the p umber) any, the final chapters on explosives will prove 
ir opinion of this? A. Your friend and (10773) J. B. E. says What will be|°! Working strokes per miaute, multiplied by! particularly valuable. ‘The nature of high ex- 
urself seem to be a little mixed in ref t LD P + ie Sete ae abediatat the average pressure per square inch be hind plosives is explained, and directions are given 
erence to Magnetiat ik watch chains, et gee tae P ee eee ee a) _| the piston, divided by 33,000 All of the| ¢o their handling in the various uses to which 
y ' right th magnetism passes through } ight plant to furnish 1,000 16-candle-poweF | quantities are easily determined excepting the | iney are put 
pace It has no insulator, excepting tron. | 48ts ruf one elevator (exclusive of light) 4 verag, pressure in the cylinder This will ; 
It does not tray e a wire at a It whirls| rhe approximate amount of fuel,| vary yery greatly, according to the character| GAGES AND GAGING SYSTEMS. Design, 
’ la which a ' t of electricity | °0®!, for ten-hour run? What horse-power! an4 design of the engine and the richness of Construction and Use of Tools, 
s flowing t Be rent to move a| Steam outfit required? Is direct or alternat-| the mixture, the degree of compression and Methods and Processes Involved. By 
magnetic needle, and thus makes voltmeters| '"& Current better for private hotel plant? is} the time of ignition As a general average, it | Joseph W. Woodworth. New York: 
nd ammet ronsible Silk on the other| £#80line outfit practical for this purpose from) youig vary between 50 and 150 pounds. 2 Hill Publishing Company. 8vo.; 
hand ise «a : ator of electricity, not of] St#™dpoints of economy and reliability? What | To what temperature is the air in the cylinder | cloth; 249 pages, 258 figures. Price, 
magnetisn I tricity cannot get off a wire | WOuld be the difference in cost of fuel between | o¢ 9 gasoline engine heated by the combustion | $2. 
ened with k Beit to amiiaten af) Se Ot d gasoline with coal at say $2.50 per of the gasoline? A. The temperature in the 4 reference work and text book for al 
d if a gold watch chain touched| "? 8 It practical to use exhaust steam iD} .yjinder of a gasoline engine is even mor practical men who are engaged in the manufac 
my t sted etal which was carrying al radiators for heating house? Do you con-| gificult to determine than the average or maxi-|ture of precision tools and interchangeable 
= ie ihe with tensh the habs sider underground tank with air pressure mum pressures It would also depend on the parts In the entire work, all obsolete prac 
that posit ‘ dr \ 1 shock If such | Preferable to elevated gravity pressure tank| richness of the mixture, the degree of com tices and methods have been eliminated, and 
a chain should tou the f ! isting onl for private water-works A. An electric lignt pression, the size and shape of the cylinder,| the treament has been confined to the design, 
nothing could happer nee t 1 casting | Plant furnishing 1,000 16-candle-power lights) the efficiency of the cooling jacket, if there be| construction, use, and adaptation of the nu- 
not rving a current of t but is} #84 running one elevator will require an en-/ any and the time and character of the igni merous tools and systems illustrated. The de 
= nagnetized K , 1 will develop from 100 to 120 horse | tion The maximum temperature probably | scriptions have been made as brief and concise 
(10769) H. S. N. asks: I have been a a ‘ yd a. share lg a re t wit | varies between 1,500 and 2,500 degrees; but) as possible, always of the most up-to-date and 
‘ ‘i Mat : . . } all parts of the mixture might not have these| approved methods of construction, yet at the 
ander y I for several years, and! require from three to six tons of coal per ten] | 





| temperatures at the same time same time, the fundamental principles involved 

















iways enjoy reading it I should like to sub-| hours, according to the type of engine and rares The motors 
mit a problem r solution The problem is} boiler that are installed. Direct current is as} (10778) R. M. G. says: 1. Can you in- a cchun ae nate Pe ribed get 
thi Several years ago I took a picture of| efficient and more simple for your purpose than! form me what coefficient of friction to use in achaahial Pa the columns of “The Amesiall 
a fast train while nning, a Michigan Central alternating current, and is perhaps more eco-| figuring the power of multiple-disk friction Machinist” and “Machinery”: however, a great 
flier, at a point about two miles east of De-|nomical and reliable than gasoline It is per-| clutches? Surfaces to be cast iron to cast many of the articles are original This work 
stur ‘im ad pment the plate showed a/ fectly practical to use exhaust steam in the! iron, running in oil 4. We know of no pub should assist the present day mealies in the 

ur of 2 ty t I t did I used a|/ radiators of a heating plant, and if the in lished data giving the coefficience of friction aan ; anew ‘ : . die 

\ f st nS | stallation is properly made, this will give sat | on friction clutches For a clutch running! ee amp ae ae = 

was ¢ , ! rt ng the | isfactory results and be a great saving in ex-| in oil, we should not consider it safe to use| al gag a gaging sys one 
pilet, from t of ng mm I ‘ in underground pressure tank! a coefficient larger than about 0.05. 2. Exam-| METHODS FoR EARTHWORK CoMPUTATIONS. 
f exp tio d rg ! re can be satisfactorily used | ple How many surfaces would be required By C. W. Crockett. New York: John 
placed at an angi iS deg. w k.| for | te water works. Nothing is superior|to transmit, from rest, a torque equal to| Wiley & Sons. 8vo.; cloth; 1 

What was the speed of the trait Che camera| to the gravity pressuré | 1,000 pounds pull on a 3 3/16-inch radius (i.e., | pages. Price, $1.50. 

wa Vive, 4% x4, meniscus ler \. The | radius equal te the effective radius of the| In this book a series of rules has been formu 
— our problem of the speed of the} (10774) H. A. says: A cask of water disks) ? Clutch disks 8 inches diameter,| lated by which the terms necess: ry for the 
tr net difficult at least so far as a placed on a pair of scales It weighs 50) 4-inch hole 37.69 square inches effective area. | numerical computation of volumes, either by 
ft tly ! ipproximation is concerned. | pounds If a fish weighing 15 pounds (sal |R :about 3.3/16 inches. Pressure on clutch! the prismoidal formula or by the average end 
s t wit ct that the image of the| mon) is placed in the water contained in the] p, ites, 100 pounds. A. Assuming the coefficient | area method, may be written directly from the 
h during exposure Sine | cask, will it ra the weight of the cask or f friction on the clutch you mention, it would! notes In each of the first three chapters 4 
t f h focus and the pilot is 50)}/not? It is argued by some apparently smart]! require 200 surfaces. 3. What is the better | general rule, applicable to any case, is first 
moved across the line | men, but I want to lay down your word to| way to increase the power—by increasing the | stated; and then special rules, applicable to the 
a ter of the ens, 100] them as proof I contend that the cask then] area, the number of surfaces, or the pressure?/ cases that most frequently occur in practiee, 
t nel since 50 feet| weighs 65 pounds \ person weighs 140; A. The best way of increasing the power of| are given, these rules gaining in simplicity 4 
is 100 ft And tl camera | pounds before dinner, does he weigh any more|a friction clutch is first by increasing its diam-| their application becomes more and more lim 
made a » f 15 deg. with the track, we] after a hearty meal, say of 144 pounds? It is] eter, thereby increasing the lever arm through | ited. Tables and diagrams have been issued in 
must di the 125 incl by the sine of] generally contended here that he does not. I] which the force acts: second by increasing | large numbers, each prepared for a special case 
if deg. to find the distance 1t pilot moved| say he does Who is right? \. If a cask/ the pressure; third, by increasing the number] and necessarily limited in extent, and many of 
during the exposure This gi 12.07 inches} fall to the brim with water has a live fish put surfaces in contact Increasing the area| them are valuable in their separate fields. But 
as the distance the train moved in the time] into it, as much water as the fish displaces} of the surfaces without increasing the pres-| the slide rule has been coming into such gem 
0 sposure, or 1/100 second. In or econd it} will overflow As a fish weighs the same as| sure has no effect 1. Can you refer me to|eral use in recent years that the author has 
moved 1.207 inches, or 100 feet 7 inch Phis; the water it displaces when floating in water,| some work that treats of this subject fully: deemed it advisable to prepare one described 
is @ speed of somewhat over 71 miles per hou it follows that the cask full of water and fish} A. We are sorry that we cannot refer you to| in Chapter VI, that may be used for earthwork 
As we sald above, this Is an approximate solu-| weigh the same after the fish has been put into; any work that treats of this subject We | dete minations. The adopted arrangement of 
tion, but still not far from the result which an|the water that the cask and water weighed | think you will find of interest an article on | the scales makes the instrument general in 
ezact solution would give. before the fish was put into the water, that is, clutches in SuprLemMENT No. 1448. application, so much so that it will enable the 
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| STAR Foote or Powe LATHES 


for all purposes. ie through- 
out and can be pr te Sy und in all 
nes of and t room 





I service. Ask for Catalog “ B 
THE SENECA FALLS MFG. CO. 
B-3 V ater St., Seneca Fails, N.Y. 


. 2) 

Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 


HAKE YOUR g 1NTO A 
BICY  rorCYCLE 


at small cost by aftaching the ERIE. 
This inctudes all parts so that anyone 
can make a stri ne durable machine 
that will climb »hills. Send 4e. in 
stamps fer either . ike Attachment 
catalog S, or Motorcycle catalog 


Motorcycle Equi Co., i dsport, N. Y. 





































A MONEY MAKER 
Hollow Concrete Bullding Blocks 
Best. Fastest Simplest, Cheapest 
Machine Fully guaranteed 


THE PETTYJOUN CO. 














Our Hand Book on Patents, Trade-Marks, 


Munn & Co. receive free notice in the 


615 N. 6th Street, Terre Haute, Ind | 





MARINE ENGINE 


New 1908 Model, improved and perfected in every detail. A strict- 
y high-grade 2-cycle engine for use in Canoes, Rowboats, Flat- 
yottom Boats, River Skiffs. Yacht Tenders, Hunting and Fishing 
ats, 14 to 20 ft. Pleasure and Speed Launches. 


2h ac "Pp. Bare 
Engine 


With H.-P. and Presh 

Water Boat Fittings, $2~.75 

Salt Water Boat Fittings, 
$5 extra 











Swiftest most powerful, efficient and re- 
bl} 





mpact 

safe. Any« can install and ron it. Drives boat 5 
to 8 miles an hour Id from factory to user on 30 days 
@pproval and 5-sea guarantes Prompt shipment. Order now 


Belle IsJe Motor Co., Dept. 18, Detro 18, Detroit, Mich. 








Do You Appreciate): 


Absolute Reliability and Easy Starting ? 





more real molor value than 


has ever before been 


small motor. 


who wants the best. 


|\CUSHMAN MOTOR COMPANY 


etc., sent ‘ee Patents procured through 2026 N. St., Lincoln, Neb., U. S& A. 


ScrentTiFic AMERICAN 
MUNN & CO., 361 Broadway, N. Y. 


Branca Orrice: 625 F St., Washington, D.C. 


Tools! Toots! Tools! 


on a postal and get our 88-page Booklet 


We keep all kinds Send your name | 


Montgomery & Co., 109 Fulton St., New York City 
fs 


GRINDER 


Has no pumps, no valves. No 
piping required to supply it with 
water. Alwaysready for use. Sim 
plest in construction, most efficient 
in opers Price will interest you. 


W. F. & JNO. BARNES ©0., 
1999 Ruby st. Rockford, ri. 


- CURTISS woeuks MOTORCYCLES 


New Single and Dou! le (ylin- 

der Models for 190 now ready 

Diamond Medal, Highest 

Award, National Endurance 

run, won on a Curtiss. Send 

for Catalogue H and Booklet 
Achievements. 


G. H. CURTISS MFG. CO., _Hammondsport, N. Y. 
RACINE 
> WOOD SHAPER @UARD 


Operator can see his work without obstruce 

tion, with absolute protec- 

tion from accident. 

MANUPACTUR ee 
Protect Your Operate 
Avoid Damage Suits 

Let us send you Full Details. 


Fair, Mrc. Co., Box A, RACINE, WIS. 
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Ai Fox MOTORS 





HIGH SPEED-HEAVY DUTY t 
Oo Ee HO 


Our 16 sizes of High Speed and 
Heavy Duty Motors are fully described | 
in our catalog. The sanest, most direct 
and most convincing motor catalog ever issued. 
Write for it. 

THE FOX REVERSIBLE GASOLINE ENGINE CO. 

213 Front St., South Cincinnati, Newport, Ky. 













ROTARY PUMPS AND ENGINES 
Their Originand Development.—An important series of 
papers giving a bisto®ical resume of the rotary pum) 
j} and engine trom 1588 and illustrated with clear craw- 
| ings showing the construction of various fi if 
pumps and engines. 48 illustrations. Contained in 
SUPPLEMENTS 1109, 1210, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 
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Our 1908 Models will contain | 








incorporated in one 





They are made es- 
pecially for the man! 


















i 3NORANCE of the laws of sch and 


sex will not excuse infraction of Na 






ture’s decree. The knowledge yital toa 
happy successful life has been collected 
in “ SEXOLOGY.” 


ABook for Every Home 


Cllustrated 
By William H. Walling, A.M., M.D. 





It contains ir 
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if 4s i Ha 
i Ha 
i Impar His 5 
and Should Have 
i Have. 


i Have. 


to Her Daughter 
ve 





profemors and aw ye t Ve 
Rich Cloth ; Bindine, Full Gold Stamp. 
Illustrated, #2.00 


Write for “Other People’s Opinions” and Table of ¢ 


PURITAN PUB. CO., Dept. 174, PHILA., PA. 


























Mullins Steel Boats Can’t: Sink 


—the fastest and safest boats built. Made of pressed steel plates, with air 
chambers in each end like a life boat, they are absolutely safe. Faster, 
lighter and more buoyant than wooden boats—practically indestructible— 
they don’t leak, crack, 
guaranteed. The ideal boats for pleasure, summer resorts, boat liveries, etc. 
Send for catalog of Motor Boats—Marine Engines 
—Row Boats—Hunting and Fishing Boats. 
THE W. H. MULLINS COMPANY, 118 Franklin St., Salem, Ohio. 


dry out or wear out, and every boat is absolutely 
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NEWLY REVISED EDITION of 1908 
64 PAGES, 2500 ENTRIES, FREE 
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book has proved so popular that the demand 
has warranted an entire new edition. This 
valuable list tells where to buy almost any 
article, and buyers who fail to find the in- 
formation they desire can have their wants 
specially looked up without charge, and if 
necessary we will advertise their wants ~ 
our inquiry column without expense. 

first edition of this index is only 15,000 


copies, so that early application is necessary. 


MUNN & CO., Publishers Scientific American 
Office 361 Broadway, New York 


OME ten years ago the publishers of the 
SCIENTIFIC AMERICAN issued an 
index of leading manufacturers. This 
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papy7 Get the Real Facts ACar for 
JJ -* About Rapid Cars every commercial 


ae “ How do I know if a Rapid Commercial Car purpos e 
co™ will make money for me?” a business man may 4 
say to himself. 

You need not be long in doubt. 

Just write to me about the kind of service you 
require, and I will personally analyze your 
conditions, as you present them to me, 
and recommend the car best suited af 
to your needs. More than that, — 
I will tell you what Rapid 
cars are doing for 
others, and show 
you beyond the 
shedow of 
a doubt 
that 
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Rapid 
Commercial 
Motor Cars 


are practical, assured money 
earners for their owners. 

For Passenger Service, Rapid cars are 
an excellent investment, in many cases pay- 
ing for themselves during the first season. They 
find ready demand at summer hotels and resorts, 
country clubs, for sight-seeing service, and as a means of 
rapid transit between villages and suburban communities. 

For Delivery Service, they take the place of from two to five 
wagons with horses. We make trucks, light and heavy de- 

livery wagons, also busses, hose wagons, hospital ambulances, 
and anything special desired. 


B. P. HENRY, Sales Manager 
RAPID MOTOR VEHICLE COMPANY 
135 Rapid St., Pontiac, Mich. 


We have some excellent open territory for agents who own a garage 
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ing stoves w uttery attac 
uiry Ne. S624. Vanted to buy portable rivet 
beaters 
Inquiry Ne. SOL Ww t t i na sized 
channe! iron, also leaf springs f ex ental work 
Inquiry No. 6 26.— Wanted t uy juered and 
pia sheet sté« or sign making, als raffir ut- 
fit fo signe, presses 1 Wr Wood signs ar t runber. 
No. 86: of w unted to buy an alternating 
erator capacity nalle 
Inquiry No. S@2S8,—Wanted to buy iving ck 
mchines for use with partly fluid substances 
Inquiry Ne. 8629.— Wanted tc buy rubber spe- 
clalties and coiled brass springs 


Inquiry Ne. S630.—Wanted addresses of leading 








t Ity nufacturers 
Inquiry No. S631.—Wanted to buy fruit evapor- 
ators 

Inquiry No. S632. Wanted t uy machine for 
perforating music r 

Inquiry No. 8633.— Wanted to buy show cases 
Inquiry No. S634.—Wanted t uy brass, bronze 
ariel « na novelties 

Inquiry No. 8635.—Wanted t y mica chim- 
neys and smoke tops 

Tnauiry No, S636.—Wanted uy household 
t ishes 

Inquiry Ne. S637. Vanted t uy lawn mower | 
ut ers | 
Inquiry No. S638.—Wanted to purchase mica or | 
orce alr sulat 

Inquiry No. 8639.—Wants stencils f ecorative 

fers such a8 are used sround half t nes 
tiry Ne. 8640.—Wanted to buy alcohol lamps 

fo ting purposes. 

Inquiry No. S641. Wanted to buy a self-lighting 


gas burner 


iry No. S64 Wanted to buy a gasoline 
spe car standard gage 








iry Ne. S643.— Wanted to buy concrete post 
ma ines 





Inquiry No S644. WwW anted address of glass tube 








nanufacturer who does bending 
Ir iry No. S645.—Wanted t buy parts for 
if hg irons. 

Inquiry No. 8646. Wanted to buy cheap small 

tor fr % to 1 horse power, single phase 6) cycle, 110 
voits 

Inquiry No. S647.—‘Vanted t t steel hat pins 
Sir es pointed at th ends 

Inquiry No. S648. Wanted t iy small steam 
saw l using er waste f fr Western manu- 
facturer preterred save freight 

Inquiry Ne. S649.—Wanted to buy non-inflamma- 
ble cellu 

Inquiry Ne. 8650. Wanted t muy file cutting 
machinery 


Inquiry No. S651.— War apparatus for 
ia fr 1 


king gas 








Inquiry Neo. S652 Wanted address anufac- 

rers of drog raed wrenches 

Inquiry Ne. S653 Vanted addresses of dealers 

heet «tee!], New \ . te ed 

Inquiry Ne. 8654.— Want widresses of case- 
hardeners Nev k 














Inquiry Ne. S86 Vante leather for 
notor « le mud guarus 

Inquiry No. S656.— Wanted t y parts of models 
‘ wear wheels 

Inquiry No. 8657.—Wanted buy a small water 
potor 

Unauiry No, S658. Wantedt 1y cooking stoves | 

Apps using denatured alcohol as f 

Inquiry Ne. §8659.—Wanted uy ground corn 

sin large quant ‘ 

Inquiry Ne. S660.—Wanted t uy creosote mak- 
ng machinery 

Inauiry No. 8661.—Wanted t uy machinery for 
making 
Inquiry No. S662. Wanted to buy small machine 

rawing thread fr eott and mat e for mak 

ng lozenges 

Inquiry No. S663.—Wanted to buy file cutting 
nact + a] 

Inquiry No. S661.—Wanted 1y gar ards. 

Inquiry No. S665.—Wanted t V mb making 
nachinery 

Inquiry Ne. S666,.— Wanted to buy screw making 
machinery 


Inquiry No. » S667. Wanted to buy needle, pin and 
pen machinery 

Inquiry No. S66S8.—Wanted to buy water power 
washing machine 

Inquiry So. 8669.—Wanted to buy machinery for 

th rifle ‘ 


Inquiry Ne, S670.—Wanted t 1y a low-cost or 
nd and lathe be operated by f t power 
Inquiry Ne, S671. Wanted to buy welting and 
nachinery tor making same 
Inquiry No, S672.-—-Wanted to buy 2,500-pound 
gasoline trave crane. 


Inquiry Ne. 8673.—Wanted to buy folding um- 
brellas 


Inquiry No. 8674.— Wanted to buy machinery for 
cultivating rice and making Yuca starch 





Inquiry No. 8$675.—Wanted to buy machinery for 
akir . wdust + 


nto bricks for fue 
Inquiry Nee 8676. Wanted to buy flat trons heat- 
Inquiry No. 8677.—Wanted to buy model safety 


Inauir Neo. S67. Van'ed to bu Ap sewing 


Inquiry No. 8679.--Want to buy cheap guns 





Inquiry Ne. S6S0.—\W ito buy cheap watches 

Inquiry No. SGS1.-W dto buy envelope mak- 
ing machines. 

Inquiry Ne. S68'2.— Wa del of old 
battlesh p “ Maine.’ 

Inquiry Ne. §683.—Want« for mak- 
ing Cassava starch 

Inquiry No. SGS4.—Wanted to buy fountain pens 
in quantities. 

winguiry No. 8685.— Wanted to bu; ¢ to 2 inch 


o Is tempered spring stee 


Inquiry No. S6S6.—Wa i to buy machine for 

usting talcum on sheets 

Inquiry No. S687.—Wanted buy tor plows. 

Inquiry No. SGSS.— Wanted to buy for export to 
Cuba a producer gas plant for supp mw 8016 CP, 
lamp. 

Inquiry Ne. S689.—Wanted uy alcohol en- 
| gines for same amount of power as Shs 

Jnq: iry No. 8690.— Wanted t iy copperes 1 wire 

7) in lengtha 15 to 26 inches, threade nh one end 
inquiry Ne. §691.— Wanted to for export to 


tish Guiana alcohol motors 


Inguiry Ne. S692.—Wanted to buy kerosene oi) 
| motors for export. |W 
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BURNS AIR MONEY, 


Gives more Light than 
Six Electric Lights, or Ten 
Kerosene Lamps or One 
Hundred Candles, and 
Costs less than 
Kerosene. 


Burns 907 Air 10% Gas 
Airis free. The Lamp makes all 
the gas needed. 

A beautiful, pure white, tein, 
safe light. Neo Wieck! No Grease 
Ne Swoke! No Odor! Hang poy ee 
it anywhere. Over 100 Styles, 


AGENTS WANTED 
THE BEST LIGHT CO., 


87 E. Sth 8t., Canton, Ohio, 


AVAUNT SMOKY CHIMNEYS 


Chimney Cow! that always draws. It is 
all in the double ec ncentric cones. The 
inner cone is protected from changes of 
wind, in any direction, by the outer cone. 
There is no back draft. With this cbim- 
ney cow! it is possible t 
burning it ec sonomically, av« 
of temperature. For further particulars 
address 

AUGUST de BRUYCKER 
178 Seventh Ave., Brooklyn, New York 


Racine Power Hack Saw 














cut ¢ 

S od cut ir 

ast six cuts with 

“ t take y 
' Our ma 

blades Ask r 

prices and particulars will surprise you, 
write our Department No. 8 


RACINE CAS ENCINE CO. 
Racine, wi . 














Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on silis, With engines or horse powers, 
Strong, simple and durable. Any mechanic cap 


Operate them easily, Send for catalog. 
«WILL IA MS BROS., Ithaca, N. Y¥. 
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fire shafts, waking flexible, H. Ww. 


Concrete Rented Concrete 


AND 


ver Building, Blocks 


Scientific American Gupphoment 1543 contains an 

rti Conerete, by Brysson Cunningham. 
article clearly describes the proper com- 
nixture f concrete and gives 


yrate tests 









Scientific American Supplement 1538 gives the 
I n of avel and sand to be used in 





Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 


eussion by Lieut Henry J Jones of the 
various systems of reinforcing concrete, con 
crete construction, and their applic ations. 


splendid text 
concrete. 


These articles constitute 
‘ the subject of reinfe 
ing better has been published. 








Selentifie American Supplement 997 contains an 

rticle by Spencer Newhe in which prac- 

tical notes on the proper preparation of* con- 
crete are given. 





Scientific Aneto Supplements 1568 and 1569 
present a helpful account of the making of 
concrete ble eke by Spencer Newberry. 


Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete 


Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis- 

cussed and illustrated. 





Scientific American Supplement 1564 contains an 
article by Lewis A Hicks, in which the 
merits and defects of reinforced concrete are 

alyzed 


Scientific American Supplement 1551 contains 
the principles of teinforced concrete wit 
some practical illustrations by Walter Loring 
Vebb 


Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated 


Scientific American Supplement 1574 discusses 


steel reinforced concrete 


Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley, 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes The 
paper exhaustively discusses the making of 
mortar end concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts 


Bach number of the Supplement costs 10 
A set of papers containing all the articles 

above mentioned will be mailed for $1.80. 
Order from your newsdealer or from 


MUNN @ CO. 
361 Broadway, New York City 
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Scientific American 383 








Noteworthy Articles): 


ON TIMELY TOPICS 





Each number of the Scientific American 
Supplement costs 10 cents by mail. 


SEWAGE AND ITS DISPOSAL. A 
modern methods. By H. LEM- 
MOIN CANNON, SCIENTIFIC AMERICAN 
SUPPLEMENT 3551. 

eLecrac LIGHTING FOR AMA- 
EURS. He »w a small and simple experi- 
= ntal Tost illation can be set up at home, 
SCIENTIFIC AMERICAN SUPPLEMENT 1551, 
CHEMICAL AFFINttY. Simply explained 
ny SIR OLIVER LODGE. SCIENTIFIC AME- 

\N SUPPLEMENT 1547. 

CASE-HARDENING. By DAVID 

FLATHER. SCIENTIFIC AMERICAN SUP- 
LEMENT 1547. 
ELECTRIC IGNITION SYSTEMS. A 
1ensive article by W. ROBERTS. 
SCIENTIFIC AMERICAN St aieuael NT 1546, 
CONCRETE. A general article on its merits 
efects. SCIENTIFIC AMERICAN SuP- 
MENT 1543. 

REINFORCED CONCRETE. Some of 
its Principles and Applications with practi- 
cal Illustrations. SCIENTIFIC AMERICAN 

PPLEMENTS 1547, 1548, 1551. 

ELECTRONS AND THE ELECTRO- 

THEOR are discussed by SI 
Ot (4 ER LODGE in SCIENTIFIC AMERICAN 
PLEMENTS 1428, 1429, 1430, 1431, 
1432, 1433, 1434 

THE PANAMA CANAL is described from 
the engineering standpoint in SCIENTIFIC 
AMERICAN SUPPLEMENT 1359, 

WIRELESS TELEGRAPHY. Its Progress 

esent Condition are well discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1425, 
1426, 1427, 1386, 1388, 1389, 1383, 
1381, 1327, 1328, 1329, 1431. 

HOW TO CONSTRUCT AN EFFI. 
CIENT WIRELESS TELEGRAPH 
APPARATUS AT SMALL COST is 
told in SCIENTIFIC AMERICAN SUPPLEMENT 
1363. 

SUBMARINE NAVIGATION. An ex- 
— tive review of the subject is published 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1414, 1415, 1222, 1223. 
SELENIUM AND JTS REMARKABLE 


> 








PROPERTIE are ft described in 
Seemrearee Popeicee SUPPLEMENT 1430. 
The paper is illustrated by numerous en- 
grav g£ 
1H INTERNAL, Work OF THE 
Ss «ANE *LEY A painstak- 
bat , lt - je leading auth rity on 
Aerodynamics, of a sut t of value to all 






int rested in airships, SCIENTIFIC AMERICAN 
SUPPLEMENTS 946 nd 947. 
LANGLEY’ .. AERODROME. Fully de- 


lustrated in SCIENTIFIC AMERI- 
CAN SUPP piney 1405 and 1546, 
STEAM | _TURBI NES. Th truction, 





at C mimercial T3068. 
Ss “1 NTI 
1307, 1308, "1422, "1400, 1447, * 1370; 
1372, 1521. he ill been 


prepared by expe ard in steam engineering. 

PORTLAND CEMENT MAKING is de- 
scribed in excellent articles contained in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1433, 
1465, 1466, 1510, 1511. 

AERIAL NAVIGATION, Theoretical and 
Practical Discussions. Pictures and Descrip- 
tions of actually-built dirigible balloons and 
aeroplanes will be found in ScrenTIFIC 
AMERICAN SUPPLEMENTS 161, 1149, 1150, 
1151, 1404, 1405, 1413, 1455. 

THE TANTALUM LAMP. A full illus- 
rated description of a lamp having a metal- 

filament and burning at once without 
ped mated heating appears in SCIENTIFIC 
AMERICAN SUPPLEMENT 1523, 

THE WATER PROOFING OF FABRICS 
is thoroughly discussed in SCIENTIFIC AME- 
RICAN SUPPLEMENT 41522 by an expert. 

THE SPARK COIL, ITS CONSTRUC. 
TION AND MAINTENANCE, is the 
subject of a painstaking article in ScIEN- 
TIFIC AMERICAN SUPPLEMENT 1522, 

ELECTRIC IGNITERS FOR GAS EN- 

GINES are discussed in SCIENTIFIC AME- 
RICAN SI and EMENT 1514, 

CARBURETERS, 4 subject of immense im- 
portance to autor nobilists and the users of 
oil engines, is well treated in SCIENTIFIC 
AMERICAN SUPPLEMENT 1508, 

EPICYCLIC TRAINS, which play an im- 
portant part in toothed gear are ably 

de setthod in SCIENTIFIC AMERICAN SUPPLE- 


MENT 1524. 








Each number of the Scientific American 
Supplement costs 10 cents by mail, 








MUNN @ COMPANY 








ne Broadway New York 
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A Home [lade 
Alternating 
Current Motor 


EAD SuppLEMENT 1688 for a good, clear article 

by F. E. Warp, E.E., on the making of a 

% horse power alternating current motor. 

The motor can be constructed by anyone of ordinary 
skillin the use of tools, who has access toa screw- 
cutting lathe with a swing of 9 inches or more, 
the motor is designed to run on the 100 to 120 volt, 
Socycie, single-phase alternating current circuit, 
now in widespread use for the lighting of dwell- 








ings. The motor will <r ~h brass fan, a 
Small lathe, or a so-wat for generating 
direct current for charg atteries, and in 
fact will do almost any « ork that can 
done by one-man pow om your nev 


dealer or from 


MUNN & CO., 36! Boadway. New Yor 


0 


SESE ngage AUTOMOBILES $100 AND UP 











Wrench, J. A. Jackson......cccccccccceses 
Wrench, H. N. Rott We will mail our large Illustrated Bargain Sheet of new and slightly 
used Automobiles on request. This sheet shows accurate photographic 
views of more than 5) Automobiles offered as Jow as $100, Every car 
guaranteed as represented, Write plainly to 


S. CRAHAM AUTOMOBILE CO. 









DESIGNS 


felt clasp, F. EB. Mann... 





Sel shieid, F. E. Mz oe 
ig Be EO Established 17 years, 601-603-605 Madison St., CHICAGO, ILL 
Dish, covered, A. Parautaud... — 


Game board, W. B. 
Hat pin, F, E. Mann.. 
Match box, G. W. 
Stick pin, Ff. E, 


Engineering News 


(ULLUSTRATED) 
69,022 214 Broadway, New York 


. 69,004 


Almond rings, G. 
Automobile springs, 8 






















faits, fluted spoon , 19,003 
booe’ prciherrlich con ‘Puchersche Braucrel, | Whe leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical, 
RCMNEE . sacscndvsecasdeaes - 69,010 | Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 
ler & CO, ccccccccccccscccvce 69,012 
Augusta Brewing Daseaae 69,007 | ale RIO a E9 sig 
: ig iF , for belting leather, 
vacdty, nttte, Belting Co....e.e+ enema iET US BE YOUR FACTORY Chemical Analyses 
slac wards, fe Selvin. . . coce Gaee " 
Boots aud ‘shoes, leather, Endicott’ Johnson STAMPINGS, MODELS, EXPERT WORK males See es nt Son 
ae RP SAT. AOE TEI PG Peas THE GLOBE MACHINE AND STAMPING CO formulas prov: Ee ae adie aheee eran 
Candy, M. i. Jobannsen ¢ ie 69. TO Hamilton <t., Cleveland, © gel and expertevidence. Assay of ores, alloys, water 
Cant a fruit ai shastabion ime ith Durney _ and fuels, ete., etc, Inventors assisted; instruction, 
-- eae: ; ae 69.011 | =——— ee Established 1382. ‘Monadnock Laboratory, Chicago. 
Cann od ft uits and vegetables, Oneida County 
Canning Co. .. -e +++ -69,028, 69,029 Corliss Engines, B 
Canned fruits, vegetables, and oysters, T. and Bottlers’ Machinery. 4 He’ v LT ER 
CSO Mt Ti a cecntatinntkesedaauctaees 69,027 MFG. CO., "300 Clinton St., siteauen Wis. 









Canned salmoa, Gritfith-Durney ¢ ompany 


68,977, 68,979 


Cantaloups, Pea Ridge Cantaloupe & Truc Pape MODELS i* EXPERIMENTAL WORK. 
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L ES 0 $ i 
£ OD. MOGEY 
¥ Y NE ciTy N 
Growers’ Association nventions deveioped. Special Machinery. 


od eke —_ Petit Dena 68,989 E. V. BAILLARD. 24 Frankfort Street. New —_ HAVE A CICA R—-NIT 



















be sas ssn soe yng , T reat your Friend, then watch bim | h. N {rie 
Cisake and suite, Ka. Wile RUBBER. MEine Jobting Wark | Lf You enjoy fun, send for one.” Hr cents postpaid. 
Coffee, Arbuckle’ B eBoy > 69/006 | PARKER. STEARNS & CO. 2. 4 . . JAMES, 5 Mills Building, St. Louis, Mo. 
Coffee, Seven Day Coffee Co. . 69,018 . +» 228-220 South Street, New York 

Curling irons, Cassady-Fairbar 


_pmee BUILD F 
: ee Work *3UiPown FIRELESS COOKER 


Ow. & advice free. Wm. Gardam & Son. 221 Fulton 8t,N.Y required and you probably have most of the materials on hand. 





Dolls, Samstag & Hilder 
Dyes, Wells & Richardson 
l rranular, 























h Use old itensils, | Family size. Simple plar Spec 
PENS LAAT EG ae a ize, Simple plans, Specially prepared. Let as tell 
Ado in yh tian ‘ _ ldt ELECTRIC Goo! you all about it. Just send your ee and all 
, und maillirwerk.... 68,968 1 aco >S.—Big Cat. 3 cts. Want SIMPLICITY COOKER CO. 
Fertilizers, Americar Fertilise P iis dscacied 68,040 | Agents. Ohio Electric Works, Cleveland, O. c a 
Sactitaaas Gowate , Fertil . . Dept. 2. Kansas City, Mo. 








— mi 


Fertilizers, Ge rks. . 68,042, 6S.04 


Fertilizers, Union Guano Co........++.+s. . 68,944 : : . 
Festina, Viegiaiatasiinn Chemical Gs, DRAWINGS Rough sketches of new inventions or designs worked up 
68,945, 68,948 into finished drawings properly proportioned in every én 











Fire xtl inguiet ing apparatus, certain, Globe | M DE tail. Also tracings and blue prints. Large staff of experts. 
Fl heat, Wells Flo iF Milling t Onno 60,080 A George W. Fowler & Co., Seheone 30 Broad St., New York 
dessert, Siege ooper 69.018 
Ridenour-Baker Grocery Co. 69,017 ° 
areal, Fayetteville Mill Co. oT For al! kind eran- 
A A. Cutter Co........- 6S 949 | MOD 3 ° UNION. MODEL WORK s DRYING MACHINES: ular i se : 5. & 
n Jaques & Son 68,997 GEARS So.CLARK $1 CHICAGO. Worrell, Heunibal,M 





r canned, A. Watson & 


Z 





evcces 69,020 Circular oe w mderful 


iW " Sto king EBERT ESE .. 68,973 automatie t 
rs, Phoenix Knitting Works.. 68,971 MODELS &, EXPERIMENTAL WORK, Tele » aN “OMNIGR, ‘PH 
cent electric, Tungsten Elec- M. P. SCHELL, 1759 Union Street, San Francisco ae x, New Toe 


69,005 





> and burners therefor, ¢ 
ufa turing Co... . ‘ . 69,008 








€3 Do Your Own Printing) wrreLess TELEGRAPHY.—ITS PRO- 














Machinery a1 parts thereof, certain, Pat- | 
terson, G tee ind B BRON. ccc cccscee . 68,983 | 3 _~» *5 press prints cards. labels, etc. Circular, | gress and Present Condition ae bey lise nego | in ScTEeN- 
Medicinal plaster and paint, J, E. Garratt 68,953 | esa) \. book, newspaper press $15. Money saver, | TIFIC AMERIC an SUPPI aEee 1425, } 126, } 427, 
Medicine for leucorrhea, W. & B. Chemical ; maker. Alleasy. Rulessent. Write factory | 1386, 1388S, 1389, 1353. “1381. 13°27. $32: 
| _ Pere ‘ a 68,961 fx for press catalog, type, paper, etc. | 13:29, 1431. Price 10 cents each, by mail. Mun g 
Metals and n sfactures. certain, Pat- | E PRESS €0., Meriden, Conn. | Co,, 361 Broadway, New York City. and all newsdeaslers. 
ters G L & BeemteP. nc ccnsce 68,970 ae — —_ 
Milk, condens Kenneweg Cs 68,998 











Nuts and K. M. Boyajian...... 69,023} 


Paper, writing, J. W. Butler Paper 





,980, 68,981 











| 
Perfumes and perfumed toilet powde rs, E. | 
Palmer ae 38.956, GS,958 | 
Pianos, VPaltr r I i caked eiewedde ... 69.000 . 
Pickles, Maconochie $0600.00 -- 69,026 
yt “aa” |Astronomy with the Naked Eye 
soil, 68.965 68, 967 
Plumbing supplies, rtain, C. 4 James.... 6S 9s2 
essay Sor corals Gtuseaea., 0. @, iawmen 40081 | By Garrett P. Serviss. It enables the casual observer of the 
temedy nie es x sht’s di ; -iec © m4 e 5 7 t : Py 
meds for indigestion __ Wright's Indian | | night skies to appreciate the scheme of t'1e constellations and to 
Rubber boots, shoes, and soles, National ar 7 F . : +: * 
| ee ere ee ee ationa on. ons, enjoy the knowledge gained by his vision. Every fact and every 
Sawmills, Gaar waste Be CGOdccciccece es 68,005 : . . rs " ° 
Silk piece goods, Cheney Brothers........ 68.991 | principle have been made concrete and specific. With Charts in 
Soap, ae fumed toilet, E. Palmer.......... 69,052 ‘ > 
Stationery, certain articles of, E. Faber, Color. Crown 8vo. Cloth ‘ ; ‘ : . Net, $1.40 


| 68.993, 68.994 | 


68,9609 | 


cor mir SS oon! Klandbook of the Trees 


land Stove Foundry ¢ veecens Sa 


oe on a pn mn oa nar day eee 00,025 By Romeyn Beck Hough, B.A. For Northern States and 


























Industrie Anstalt vormals Emil Busch, ‘ > . . . 
“th geteene veseeseees 69,001 Canada. Over 800 plates. A complete, authoritative, and beauti 
Tickets, pin, A. Kimball 68.086 - . . ° ° . > ; " 
| Tobacco, plug, Eagle Tobace 68.992 | ful guide—a new idea in the literature of nature. The book is 
4 smoking, 68,972 ° ° rp ~ - 
" 68,950 | photo-descriptive. Two pages are devoted to each tree, and in 
io Chet al ¢ 68.959 ‘ . ° . 
“tn turing Co. 68.988 | most cases four pictures: (1) The leaves, fruits, twigs, etc., on an 
7 anufactt 1 o. 68,9906 “ 7 be 
mrmuanity = 68,090 ingenious scale, showing their exact size. (2) The tree-trunks 
sets o 1 same, 
Seni teed eins? easeoa ze sosneesees pawn d showing average size, dimensions, bark, etc. (3) Cross-section, 
magnified, showing the wood structure. (4) Map indicating locali- 
LABELS. ties where the tree grows. Large 8vo. 470 pages. 
*“‘American Malted Fruit,"’ for a filling for . , - 
sins, taper cakee, tnd Game, 2 Price : ’ Buckram, net, $8.00; Half Morocco, net, $10.00 
Lavert “wen EE I err 14,190 | 
“Appeal , t " for cigars, Girard 
Manufactu CURMORT oc ccscccctes 14,183 . ® 
“Bouquet,” for Dottling..... . 14,185 t Th 
“Celluiose. Soap,” for’ soap, Whituy Chena: | otic e eutics 
sit tHE si Wi S| Hypn i rapeuti 
“BE and S8."’ for California olive oil, Ekman | 
Stow Co e ad . pe6 14,189 | . 
om 1 Contrario,” for cigars, ©. C. _Rodenbeck 14,184 | By Dr. John D. Quackenbos, A.M. Mental healing is 
" eC tubbe toofing an¢ aint,’’ for . ° ° . 
rubber roofing and paint. I-Need-A Rub- one of the most vital problems to-day. Assistance, both careful 
be toofing an¢ *ain Be ccccosee . lf e ° ° . . My ° . . . 
“MeBrady’s American Beauty Face Powder,” | and authoritative, will be found in this book. It is in direct line 
Se DGS BOUIN. 606s cs cccces nee . 4,192 ~ < * 
“Perro Non-Intoricant Beverage, ” for a bev- 14.188 with the great movement for mental treatment and suggestion. 
“Regalia,” for cigars, G Dottling.......cc 14,187 ‘ 2c 
“‘Superiores,’’ for cigars, G. Dottling........ 14,186 Cloth. 8vo. 333 pages . ° * F Net, $2.00 
“Voigt Toasted Wheat Flakes,’’ for a cereal Y 
food, Voigt Cereal Food Co...... eoccee 14,191 


PRINTS The Chemistry of —_ F 


“Gillette Safety Razor,’’ for safety razors, 
Federal Lithograph Company... 

“The Mark of Excellence,’’ for w 
Oiled clothing... +00. cccccccccocscces +++ 2,272 





By Robert Kennedy Duncan. A graphic narrative of the 
wonderful work of applied chemistry in the industrial world to day. 
It affords an engrossing story of the invention and manufacture of 





A printed copy of the specification and drawing 





of any tent in the foregoing list, or any patent sas ‘ : . _¢ e 
In print issued since 1863, will be’ furnished from commodities that are close to the business or home interests of each 
this office for 10 cents, provided the name and ° . i . . . 

number of the patent desired and the date be one of us. It is packed with information. Illustrated. Net, $2.00 


given. Address Munn & Co., 361 Broadway, New 


in patents may now be obtained by the in- 
Zan arin tarentce mages noe tre | MARPER & BROTHERS, NEW YORK 
‘For terms and further particulars | 


pune & Co., 361 Broadway, New York. 














Scientific American 





May 23, 


Igo8. 











Garden Hose 
Rubber Belting 
Steam Packing | 

Rubber Specialties, 
N.Y. BELTING & PACKING CO, 


and $3 Chambers Street 
NEW YORK 


WRITE FOR CATALOGUE 
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Submersible T orpedo Boats 











All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made 
i Also 140 useful articles, including Safes, 
sow nat Machines, Bicycles, Tools, etc. save 
Money. Lists Free CHICAGO SCALE Co., Chicago, Ul, 
y ONIZE 
“bemically removes carbon from 
eviinders, piston rings and vaives 
INCREASES POWER 20 PER CENT 
Voletilees carbon.in which form it passes 
ut thru exbauet Injury to metal 
impossible. Agents wanted tn certain 
“ample. quart can, $1.50. 
Ww rit day for particulars | 
General Accumulator & Battery Co || 


Milwaukee, Wi+ 


IGS Second Street, 








SUPPLIES AND PARTS 
AT LOWEST PRICES 


Our 198 Catalog 
out 2) pages 
illustrationa, 






ust 
ono 
000 

















descriptive prices 
Sent Free 
#52 Olive Street, St. Louis, Mo.. 
SHUTTERS 
ANSCHUTZ CAMERAS 
TRIEDER BINOCULARS 
Send 9 cents for beautiful de luxe 


NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 
PHOTO LENSES 
RIFLE TELESCOPES 
generai catalogue. 





C. P. GOERZ AM. OPTICAL CO. 
62 E. Union Square, N. Y. City 
1514 Heyworth Bidg. Chicago Iii. 
708 Call Bidg., San Francisco, Cal. 
Would You “Make the Round 
Trip’ Without Uncertainty? 


Investigate the 


Hildreth 
Marine Motors 


We are ready to | 
“SHOW YOU” | 


Send for valuable facts 
about Marine Motors 


THE HILDRETH MPG. CO. 


Sherman, Lansing, Mich., U.S.A 


LUE RIN 


TAPES AND RULES 

















ARE THE BEST. 
For sale everywhere. Send tor 
Catalog No. 16 


LUFKIN RULE CoO. 
Saginaw, Mich., U.S.A. 


New York and London 














EE 


60 YEARS’ 
EXPERIENCE 





Trace Marks 
Desicns 
Copynricuts &c. 
Anyone sending 8 sketch and description inay 
quickly ascertain our opinion free whether ap 
inveution ie probably patentable. Communica 
tions at riety cout couidentia HANDBOOK on Fatente 

onns free. Old y for securing patent 
Patents taben t ret aN Munn > Co. 





receive 


special notice, without charge, in th 


sonal American, 


A pens pondeonely illustrated weekly. 
oalation of 


jarnest cir. 


aX, goieet"s Sorell Terms, a TT) 


| The fastest submersible torpedo boat in existence compared to all others 


| great reserve of buoyancy. 





Fiat-San Giorgio, Ltd. 


Shipyard in Muggiano, Gulf of Spezia (Italy) 


of our own type, according to the English Patent No. 11479 








LAURENTI’ So ‘l'V =. 


@_ Italian Submersible “Narvalo,” 14 knots, 670 H. P. Fiat Motors. 


of the same tonnage. 

Absolutely safe devices against explosions both from fuel vapors or elec- 
tric accumulator gases, and against poisonous fumes from the exhaust motors. 
Great radius of action, steady submerged course, rapid driving,| ———— 


Contractors for the supply of submersible torpedo boats to the Italian, 
Swedish and Danish Navies. 


Read the Scientific American Supplement, May 23, 1908, for a complete description of these Laurenti submarines 


Technical Director: Ing. C. Laurenti, Major Constructor, R. Italian N. R. 


Telegrams: AUTOSCAFI-PERTUSOLA AB C Code (Sth Edition) Used 
Letters: FIAT-SAN CIORCIO-SPEZIA ITALY) Lieber’s Code Used 













. TAYLOR'S PALLS POWER HOUSE AND DAM 


WATER POWER 


_ This house and dam on the St. Croix River, Wisconsin, develops 12,000 H. P. for use in the city of 
erie ts about forty miles distant. The concrete dam is 750 ft. long, 50 ft. high and 40 ft. wide at the 
base. whole development was designed by 


us and built under the supervision of our engineers and construction corps. 
Weare 








‘The Holsman Automobile 







SIX 

YEARS Rides 
OF Like a 
SUCCESS 








1907 Sales Over $600,000.00 


THE STANDARD of high-whee lex A automeniies 
and the pioneer of this type. ‘The only bigh- 
wheeled automobile manufactured that has a 
record ina public contest—and Holsman records 


date back to 192. Every part of every mac hine 
guaranteed. 


Repairs Average Under $3.00 per Month 


High wheels allow solid rubber tires to be used 
with yut affecting riding qualities and this in- 
sures “going the journey.” A_ blacksmith or 
wagonmaker can make all ordinary repairs. 
Splendid hill-climbing power. Send for complete 


free illustrated catalogue. 

The Oldest and Largest Manufacturers of 
Carriage Automobiles in the World 
THE HOLSMAN AUTOMOBILE CO. 
Room 489 Monadnock Block, Chicago, Il!,, U.S.A. 














COLD GALVANIZING 


AMERICAN PROCESS 
SAMPLES anoiNFORMATION 


Established 
1820. 


NO ROYALTIES 
x APPLICATION 


NICKEL 


Electro-Plating 
Apparatus and Matenal 


THE 
Hanson & Van Winkle 
Co., 





Newark. N. J. 
28 & 30 8. Canal St. 
Chicago. 














epared to design and construct similar water power developments and power stations, either new work or 
; we ons. r service begins with the making of preliminary reports and estimates and ends when we turn over the 
mished plant, completely equipped, ready for operation. We provide for and supervise every detai! 
By our form of contract—cost plus a fixed sum or cost plus a percentage -we become our client's agent, guarding 
and promoting his interest at every stage 
Sens have water power work in prospect write us for Taylor's Falls Booklet. 


STONE & WEBSTER ENGINEERING CORPORATION 
CONSTRUCTING ENGINEERS 
147 Milk Street, Boston 










We are prepared to design and struct power developmenta, power stations, industrial buildings, railways, electrical 
transi iss es and distributing systems, either new work or extensions, Correspondence invite 











A Startling Discovery in Photography 
THE JSOSTIGMAR LENS 


The Product of a New Idea. 60 per cent. cheaper than any other anastigmat. 
10,000 sold to date. Used by U.S. and British Governments and many 


colleges. Isostigmars fit the Kodaks. 


BY OUR LIBERAL EXCHANGE SYSTEM 


our customers may change their old-style Photo Lenses for the Isostigmar, the best of all anastigmats. 
escribe your lens and we will offer liberal terms. 


Our Reflecting Lantern for Opaque Objects 


Will show on the screen Book Illustrations, Engravings, Post Cards and opaque objects, brilliantly illumi- 
nated in Natural Colors. Made in two styles. The College Projector, a large, powerful instrument, 
now in use at Harvard, ‘ ‘ornell, Univ. of Pennsylvania, Leland Stanford,ete. The a rojector, 
on same principle , simpler and inexpensive, for showing post cards and other a in Natural 
Send for lista of Pro »jectors, Stereopticons, Moving Picture Machines, and Our Latest Clearance List of 
Microscopes, Stereopticons and X-Ray apparatus. 

WILLIAMS, BROWN & EARLE, Dept. 6, 918 Chestnut Street, Philadelphia, Pa. 

















BAVSCH @ LOMB 


Stereo Marine Glasses 


First made for the U. S. Navy, have the greatest 
light gathering and high magnifying power, so that 
feebly illuminated objects can be readily distinguished 
under unfavorable conditions of light and weather. 
Send for Booklet describing our Various Field 

Marine Glasses. 


Bausch & Lomb Optical Co. 


Carl Zeiss, Jena NBL George N. Saegmuller 
Offices: San Francisco 
lew York 
oston London 
Chicago Frankfort 
ROCHESTER, N. Y 


EFFICIENT POWERS 


THAT ARE ADAPTED TO THE USES 
OF ALL CLASSES OF MECHANICS 











I. H. C. GASOLINE ENGINES 
are built trong, simple lines Ac pity of parts, perfect 
ontrol and operating economy are dist shag features. These 
characteristics make [. H. C. er ngines u elled genera! purpose 


engines for shop, mill or facto They will always develop 
ted horse power en ause they are tested at the factory 

out until they deliver a large per cent in excess ess of 
mam fuel consumption is also insured by this 





their rating. 
factory test 
Verticals in 2 and 3-h 
Horizontals (Portab: le ane 
20-horse power 
Air Cooled Engines in 1-horse power. 
Stocks carried by I. H. ¢ tems ¢ agents Call on them or write 
ome Office for catalogs and particulars. 
INTERNATIONAL HARVESTER COMPANY 
(Incorporated) 
15 Sarceter Building, Chicago, Ill. 


Special High Grade 2 cycle 


2 H. P. Marine Engine 4 3 
With complete outfit ready 

to install in your Launch, 

Rowboat or Canoe. Larger sizes at 
proportionately low prices Prompt 
delivery and satisfaction guaranteed, 
Catalog FREE. 

THE INVINCIBLE MOTOR CO. 

162 Washington Street, Chjeago,, ML. 





‘end Deadioney) in 4, 6, 8, 10, 12, 15 and 


OF AMERICA 











~TWICE-TWO CYCLE MOTOR 


New Era in Construction— Higher efficiency ; greater reliability ; more 

compactness; simpler. No gear wheels or cam shafts, no smoke, 

no odor, no compression in crank case. Single cylinder, 5-inch 

bore, 6-inch stroke, 600 R. P. M. Gives 12 Brake Horse 
‘ower. Rating guaranteed actual horse power delivered on the 

brake at speeds indicated. Write for illustrated catalog. 

~ THE TWICE-TWO CYCLE ENGINE CO., Inc., 22 South Canal Street, Chicago, III. 





Two-cycle simplicity 
with more than four- 
cycle efficiency. 














Draughtsman’ s Protractor 
No. 50 


* This is a tool for 
every draughts- 
man. The are is 
graduated in de- 

grees with « vernier Teading to five minutes. Bind- 

ing Screw ucids it rigid at any angle. All parts flush 
on the underside. sk us about it. 


GOODELL-PRATT CO,, Greenfield, Mass 























CHEAPER THAN A STEAM PLANT 


be 5, YA ms 4 ce GAS ENGINES & SUCTION GAS PRODUCERS «: For Mills an at Electric Plants 
or General Power 


peuteen ae ve ere steam Awar ‘a Medal My tbe st Louis Va r 
poued « atte Io the herers eee - 














Coser Now Yar 





WEBER CAS ENCINE 00.” Box 423, Kansas City, U. S. A. 
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